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ILABSTRACT
The Output ProceSsor Module of the Department of Defense Land Fall-

out Prediction System Is described and instructions are given for its use.
Working in close liaison with the Particle Activity Module (Volume V), the

Output Processor converts the output of the Transport Module into a vari-

ety of displays in a directly contourable numerical (map) form by means

of the off-line prinmer. It requires only two sets of input data in addition

to the inputs called for by the Particle Activity Module: (1) a magnetfl. *.pa

containing descriptions of sets of grounded fallout particles - an input from

[ the Transport Module, and (2) card inputs by vhich the user may request

any number of processing tasks to be carried out c.n the grounded fallout

particle data. In each request any of sixteen distinct types of processing

maybe specified leading to the displLy of maps of anyof the folicwing quan-

titles: (1) exposure rate "normalized" to H + 1 hour; (2) exposure rate at

time H + Ti !nurs; (3) integrated exposure, I-I + T1 to infinity, accounting

for time of arrival; (4) integrated exposure, H + T1 to H + T2, accounting

for time of arrival; (5) fallout mass (per unit area); (6) fallout mass (per

unit area) deposited between times H + T1 and H + T2; (7) integrated 6xpo-

sure, H + T1 to H + T2, assuming all particles have arrived by H + T1

hours; (8) same as 7 but integrated to infinity; (9) concentraticn of an indi-

vidual mass chain (curies/m2 ); (10) time of arrival; (11) time of cessation;

(12) smallest particle deposited; (13) largest particle deposited; (14) mass

deposited by particles in the size range SI to S2; (15) H + 1 hour "normal-

ized" exposure rate resulting from particles in the size range S1 to 52;

and (16) the number of cloud (model) subdivisions affecting each map grid

point. The user is free to specify any limiting coordinates and scale fac-

tors for the map display that will be 1roduced and can also cause the result-

ing map, or maps, to be recorded on magnetic tape for further processing.
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INTRODUCTION

ii- volumc is intundc.d to fulfill two needs: (1) to provide information to the

'ri who i's interested only in understanding the Output Processor or in using it
-, ; ,lid (2) i,. provide a more detailed explanation of the programs and their

func.i!,,ni to tl- rcsearo.X.: r a" p:ograni-jrt 1-r who wuudd:n;ak ,tjoditictti'ums or achii-

tion9.. The sections entitled "Program Descripti.on, " "Illustration of Output Fro-

-es.-f•r Use, " and "User Information" are intended ?o fulfill the first need; the

::::ct 'rcUra-m D-tai!s, " the second need.

PROGRAM DESCRIPTIONi

The 8;asic Operation of the Output Processor

San Output Processor of the DOD T,and Fallout Prediction System is a very

flexible, highly modular computer pr' ,gram for use in the interpretation of data

rep•-senting grounded subdivisions of the radioactive cloud. In simplest terms,

it is the task of the Output Processor to accept descriptions of grounded cloud

subdivisions, make requests for particle activities or mass chain concentrations

from the Particle Activity Module, interpret them into a two-dimensional memory

array or map image, and then rn,"t the resulting array in a form suitable for view-

ing as a map. The processes originally required of the Output Processor were

the computation of (1) exposure rate "normalized" * to H + 1 hour, (2) exposure

rate at a specified time, (3) exposure accumulated between two specified times,

(4) particle mass deposited per unit area, and (5) concentration of a user specified

mass chain. In certain of these processes the time of particle arrival on the fall-

out field was also to be accounted for.

Exposure rate patterns "normalized" to H + I hour are intended to show the

exposure rates that woald exist on the fallout field one hour after detonation if all
radioactive particles that ever land on the fallout field were located in their places
of deposit at that time. Obviously this differs from the exposure rate pattern pre-
dicted to exist one hour after detonation, since in actudl exposure rate prediction
we must account for the times at which particles arrivi on or near the ground.

Best Available Copy



The ;ollowing statements of requirement and intent describe some of our initial

motiv,7,ions and justifications for the approach which was followed in the construc-

tion of the Output Processor:

1, Groat flexibil.1, In program uee should be allowed both in terms of the

nature of computations and tasks and in terms of the degree of precision

in both modeling and display.

2. The Output Processor should be c- ,ahle of handling a large set of grounded

artlcle data. "',2 size If this set might vastly exceed available memory

space. Thus an open-ended philosophy was adopted for the treatment of

data on grounded particles.

2. The poatlon and scale factor of the map should be under the direct control

of the researcher. This gives the uer or researcher the ability to produce

n'aps of any desired scale factor for superposition on other maps and

enables him to achieve either a microscopic or a macrosropic view of the

predicted N'illout field. 1
4. The ODtput P-ocessor should be capable of handling output maps containing 1!.

a larg'r number of map grid points than can be represented in the computer

mnemory at one time. T1' led us to an open-endedness in output map size.

5. In computIng exposure rates at arbitrarily specified times, it is deemed

cf great importance to avoid reliance on a single exponential decay constant

(such as - 1. 2) which is trUly applicable only to a mixture of unfractionated

fission products - not in general to isolated samples of fallout such as those

that appear locally in fallout. fields. Therefore, the Output Processor

Module should be built to work in close liaison with the Particle Activity

Module so that particle activities can be computed directly from the primary

mass chain data for (d-posited) particles at the partiular time or times
specified in each output reque3t. Furthermore, by means of this approach

it should bc possible to compute and display concentrations of any (user)

specified mass chain.

1
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6. With regard to display of the fallout map data produced by the Output Pro-

I1 cessor we are faced with somewhat conflicting requirements: (1) we desire

a numer'ical display of the data rather than some sort of purely pictorial

t Ior graphical display because of the intended research applilation of the

system, whereas (2) an automated pictorial or graphical display relieves

I} the researcher of the time consuming and tedious task of transferring nu-

merical data to a grid and hand contouring isoexposure lines. The display

actually provided is a compromise between these two extremes. A numter-

ical d!splay is provided; howbver, it is in a format that allows

strips of the printed computer output to be attached side-by-side so that

U• the entire fallout prediction area is included on the assembled paper. Thus,

the printed numbers represent exposure rate (or some other output) pre-

[ dicted for each of the points of a regular gri.'d that can be arranged to be

spatially undistorted, and the resulting map can be easily contoured di-

Srectly on the printer output paper. The major disadvantage of this type of

display is the large size of the maps produced.

S7. In gene.ral, it was desired that the Output Processor be simple to use and

be reasonab'.y fooiproof and automatic with respect to its internal oper-

i ations. Since the sizes of input and output data sets w-ere assumeJ to be

widely varying, this led us to a certain amount of essentially "dimension

free" programming with the objective of making it unnecessary in most

situations for the user to explicitly modify memory allocations (dimension

statements) and recompile programs in order to change the program's

scale of operation.

Flexibility of the Output Processor of

For a research system - one which is capable of aiding the researcher in his

many and variea tasks -- no single approach to flexibility is sufficient and, conse-

quently, we ha-e designed the Output Processor with three modes of flexibility '.n

mind: (1) program modularity; (2) parameter controlled options; a.nd (3), as a mid-

ground between these two, code iniertion points.

13
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First, functional subroutines have been designed to operate wherever functions

could be clearly seen. For example, within the Output Processor there are a sub-

routine (CA C) with the primary function of interpreting ground cloud subdivisions

into a two-dimensional array, and a separate subroutine (MAP) with the function of

composing and displaying the computational results. These functional subroutines

may be relatively easily replaced by other subroutines having similar purposes.

As an example of the second mode of flexibility, in CALC all currently required

computational tasks have been accounted for and these computational alternatives

are treated as parameter-controlled options within the program. In order to select

one of the available computational options, the user need only punc" on an input

card the appropriate numerical value for an input parameter, in this case the param-

eter NREQ. Furthermore, provision has been made in the CALC option selection

procedure (as well as in those of other programs) for the future inclusion of other

computational option codes with little or no modification to the control programming

within the subroutine. Such insertion points (noted in the flow charts and card list-

ings) represent the third mode of program flexibility.

Inputs to the Output Processor

The primary input to the Output Processor is the magnetic tape of grounded

particle descriptions which is produced by the Transport Program. For each in-

cluded central particle (representing a cloud subdivision) this tape contains the two

horizontal coordinates of its impact point, its time of impact, the central particle

size, and a mass per I -- izontal unit area covered by the cloud subdivision. In

addition, this tape contains a tabulation of particle properties (mass and sur-

face/vol-ame ratin) as a function of particle size range.

In addition to this primary input the user must communicate to the program

his wishes regarding the kind of output computation and its form of presentation.

He must also provide run identification information and information on certain im-

portant computer features. The run identifier is an arbitrary 72 character state-

ment which the user can set to identify and associate outputs and inputs. The

otkdr Inputs are needed to allow the program to adapt to some degree to different

computer environments.

4
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The following algebraic sentence summarizes the operation of the Output

LI Processor:

.I] Particle impact data

+ available tapes and printer characteristics

LI + map characteristics

+ computation option specification

+ display option specification

-> desired presentation.

By available tapes we mean simply the identifiers of magnetic tape units that are

available for temporary use by the Output Processor. The printer characteristics

are the character spacing constants for the off-line printer. The map character-

istics are, at this time, the description of the geographical limits and data point

density of the map which is to be produced as output. By computation option we

mean the choice of one of the many alternative output quantities to be computed and

Sdisplayed. By display option we mean the choice of a particular printed map for-

mat; perhaps in the future it could also specify a format for another kind of output

Ig device.

Available Options for Computation and Display

The following is a listing and brief disnussion of the major options for compu-

tation and display which exist in the Output Processor. An exhaustive list of all[1 currently available options is pruided in the section entitled "User Information."

1. Printed descriptions of Impacted particles

11 Under this option the content of the grounded particles tape may be printed

in a form analogous to that in which it exists on the transport tape (IPOUT).
This option Is valuable in checking the execution of experimental transport
codes, and it is also useful in providing a hard and readabie copy of the

result of transport productton runs.

I
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2, Computational options ]

The descriptions below apply to each point of the map grid.

a. Count of grounded cloud subdivisions. This optional computation was

of primary value in dubngging the Output Processo- but may also be

of considerable value to the researcher in assessing the statistical

validity of a computed map quantity at any particular point on the map. L
b. Exposure rate "normalized" to time H + 1 hour. This is the recog-

nized standard mathematical construct for the comparison of fallout

patterns. It should be noted that differences may exist between

DELFIC H + 1 hour normalizations and those resulting directly, or

indirectly, from backward extrapolations of field data - in backward

extrapolations one decay constant is usually used, whereas DELFIC

provides a more rigorous modeling of radioactive decay.

c. Exposure rate at time H + T1. This is actually the exposure rate at

the specified time Wking into account the impact times of all cloud

subdivisions.

d. Exposure accumulated from time H + TI to infinity. This is the ex-

posure as integrated from time H + T1 or particle impact time, which-

ever is later, for each impacted particle.

e. Exposure accumulated from time H + Ti to time H + T2. This is theI

e::posure as integrated from time H + TI or particle impact time

(whichever is later) to time H + T2. A faster alternative treatment jj
of accumulated exposure not accounting for particle impact time is

also provided.

f. Total mass deposited. This is the mass of fallout, both radioactive

and inert, deposited on the map grid points during the entire fallout

period.

g. Total mass deposited between times T1 and T1. This is the total

mass, both active and inert, deposited during the specified interval.

h. Activity produced by a user specified mass chain (curies/m 2 ).

6
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3. The undistorted map option

A number of different options exist with regard to the scaling of output

maps. As stated previously (p. 3), it is possible for the Output Pro-

I] cessor to provile a numerical presentatior. of the fallout data on a spa-

tially undistorted grid. In achieving this the user is assisted by the pro-

gram. However, he must supply the printer chvracteristics (charac-

ters/inch both horizontally and vertically) and nust specify that the

[ "undistorted map option" is to be exercised. Then the program deter-

mines appropriate grid spacings tr. accommodate the printer character-

D istics. On the other hand, the uber may specify the gri-, intervals and

in so doing he can obtain any rectsngular spatial distortion he desi-es

Also, he may allow the program to make small adjustments to the

specified grid intervals to achieve a faster running program if an- n-

distorted map is not a requirement. In any case, an overall scale

j factor for the map must be specified.

4. Numerical display options

Two options exist at this time for printing the numerical values of the

fallout data over the grid points. These options, which can b;J character-

ized as the two-line E format and the two-line F 11.3 format, are

explained and illustrated, as follows, for a single data point:

a. The two-line E format,

U NNNNNN
* V. VVV

which is to be interpreted as
+V. VVV x 10N NN

Sb. The two-line F 11.3 format,

N1NNNN
:kV. VVV

which is to be interpreted as
V' * NNNNNNV. VVV

I-
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In both of Lhese display options the decimal point indicates the map location

of the grid point.

In addition to the two options for printing numerical values, a third option

exists which allows a numerical map image to be recorded on a magnetic

tape referred to as the multiple burst tape. Matched pairs of multiple

burst tapes may be processed by a separate program (see Volume VII of

this documentation) to form printed or tape recorded maps of the point-by-

point sums, differences, products, or quotients resulting from map
superposition.

Sequeneps of Processing Requests

The Output Processor has been arranged to accept as input a sequence of re-

quests for processing. This was deemad appropriate because of the lax,6 number

of different quantities which mignt be of interest to the researcher now, and also

after further development of the program, and because of the usual turn-around

time delays which plague the users of computer centers operating with a batch pro-

cessing system. Rather than handling requests on a one-per-run basis, unlimited

sequences of requests are aceepted. Thus, the program is open-ended with respect

to requests on a given grounded-particles data set.

The control programming of the Oatput Processor is designed to allow any

number of maps to be prepared for each of any number of different map limits.

Suppose the user desires sets of maps to be prepared separately for each of two

different sets of map limits. For example, the user may desire large-scate maps

of essentially the entire local fallout field for (1) exposure rate normalized to H + 1

hour, (2) total accumulated exposure, and (3) activity from mass chain 95. He may

also desire the same map options - a physically larger map covering a geograph- ]
Ically smaller area closer-in to ground zero. To accomplish this Ile can specify

the map limits and scale fact , f.r the large-scale map and follow it by the needed

map option request cards. 1Iese data would be followed in turn by the other map

limit specifications and another series of map option request cards.

Output Processing Independent of Other DELFIC Modules

In its primary role the Output Processor acts as the terminal portion of the

main body of the DELFIC system; yet, since it consists of control programs and

2, :, • r:-'--



a set of subroutines, it can also operate independently of the other programs of the

11 DELFIC system except for the Particle Activity Module. (See the section on "Inputs

to the Output Processor, " p. 4.) This feature can be used to advantage if the ucsr

saves the magnetic tape results of the transport program's execution. In this way

the user need not specify all desired output at the time of the transport execution but

can make subsequent runs of the Output Processor as specific questions arise during

the course of his research. The tiL.ýe and card inputs to the Output Processor are

the sam, no matter which way the program is used.

General Lofic of the Output Processor

In this section we present a general description of the logic of the Output Pro-

i tcessor including general or organizational flow charts. A more detailed description,

which includes highly detailed flow charts of all subroutinet and a complete discus-

Iii ,t•,A, th) nz=e Invc!"ed !,,brT.tti-_'.. is ;,.cn 6- t Pruv-. Dc .ai•.

Particular emphasis is given to those programs which we feel individual users may

j gdesire to modify for the sake of adding new capabhties to the DELFIC system. Ad-

ditional details are also provided in the Apper-dix,which defines the various arrays

used by the Output Processor programs, and by the glosoary of primary program

variables which is included in the listing of the first control program, subroutine

I LINK8.

The Output Processor consists of two control programs and eleven subroutines

I! (a brief statement of the purposes of these programs is set forth in Table 1). In ad-

dition, the Particle Activity Module subroutines PAMI and PAM2 (see Volume V of

this documentation) are called within the Output Processor. It should be noted thbt

(1 subroutine PAMI requires certain card and/or tape inputs to be am..ilable during the

execution of the Output Processor.

11 Flow chart FC-1 gives a simplified picture of the logic of the control orograms,

LINK8 and LINK9, and is a suitable point of departure for the reader who wishes to

understand the Output Processor in depth. Ir the topmost diamond box of the flow

chart we note that one of the optional features of the Output Processor allows the

user to have the content of the grounded particles ta-e printed, and have the pro-

ceasing terminated upon completion of this or continued as specified. Following

f. 'downward one can see the hierarchical nat-re of the map limits specification Piop
I which begins with the re-ad'in of the coordinate limits of a map, and the map request

II 9
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TABLE I

OUTPUT PROCESSOR PROGRAM SYNOPSIS

Program Name 7ups

LINK8 Initialization and liaison with subroutine PAMI
(Particlo Activity Module) and LINK9. I

LINK9 Interpret grounded particles into the ouWput map
array and call PAM2 (Particle ActivIty Module)
fo- 'article activities or mass chain concentrations.

CALC Interpret grounded particles into the map array.

COLNT Select the largest sorted data set for dumping onto
memory tape.

CRDP Subordinate contro! routine which calls SHIFT to
clear nut most of the particles array after a pass
of the data tape has bean .-ompleted.

DIFUZ I Expand cloud subdivision areas to account for
diffusion.

LETSGO Control routine for the situation in which sorting
onto tape is required.

MAP Display the Output (Print the Map).

PROC Subordinate control routine which eliminates un-
needed particles, sorts and counts other particles,
and calls CALC to interpret those falling within
the current map area.

RUNI Control routine for the situation in which no data
sorting onto tape is required.

SHIFT Collect a selected set of particie descriptions
and write them onto memory tape.

SLIDE Slide the content of the right buffer zorp over to
the left zone in preparation for processing the
next map zone.

ZERO Collect blink lines at the top of the particles
arrays in preparation for reading in more par-

Iti le descriptions.

1o I
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loop which begins with the reading of a computation request (see the Sequences of

Processing Requests section on p. 8). It should be noted that, in order to bring

about a final program exit, the program must encounter a blank card (image) to ter-

minate the map request loop, and then another blank card to terminate the map limit

xpecification loop. Most of the program's complexities are found within the two

lowest boxes of FC-1 and, zonsequently, the remainder of this discussion will be

devoted to them.

The user of the Output Processor must opecify the area that he wishes to be

napped by Indicating its limiting coordinates. This area is rectangular with its sides

aligned north-soutb and east-west. The positive Y direction points north and the posi-

tive X direction points east. Grounded cloud subdivisions are represented on the data

tape by the impact coordins, is of one central rarticle for each subdivision. The

shape of each cloud subdiqio.q, is a square and the length of the Ride of this square

at subdMvijlon deflnltio" ti,,e Is Communicated to the Output Processor by the trans-

port prcgram via the parameter BZ on tht. grounded particler tape. Since central I
particles ,which fall within the distance, BZ/2, frora the edge of the specified map

limits will affect the map area, we must consider all particles falling within a rec-

tangle which includes a margin of wildth BZ/2 on each side of the map. Figure 1 idi-

cates both the map specified by the user (heavy rectangle) and the area of computa-

Swl •terest (the ligbt rectangle surromnding the heavy one). Note that the symbol-

ogy of Figure I corresponds to that of th FORTRAN programs.

XO, YF XF. YF

XMIN, YNAX :3-1AX, YMAX

North

X:MLN. YWTY1 XMA '.YMIN4

XO, YO XF, YO

- . 1 I. The MAp Area Without Subdivision



The overall map area ih subdivided Into a grid according to the grid nterva!9

specified by the user (as modified by the program if the undistorted map option Is

specified (see p. 7)). If the grid intervals specified by the user are such that the

data for the entire map can be contained coniletely in the core storage map array,

no further subdivision of the map area need be made. This Is the situation repre-

sented by lFigure 1. On the other hand. if either smaller grid intervals or a larger

map (or both) are specified, ;.Ie number of rid points in the complete map may be

too large to fit Ir the map array at one time. In thi-. situation subdivision of the

kind shown in Figure 2 may be required. This type of subdividing is done automat-

Ically by the progiam without any guidance from the user. The snaded strips in

Figure 2 represent buffer zones between map areas which must be used since cloud

subdivisions falling near the boundary between map zones could otherwise affect

more than one zone. The region marked "Zone 1 will be treated as a first map

and any particles fallini, into (or near) this zone will be immediately interpreted into

the map array. Particles falling in the other marked zones (Zone 2, Zone 3, etc.)

will be eventually written onto zone memory tapes for later interpretation ito the

map. However, since particles falling into the buffer .ones affect more than one

map area, they must be writen onto more than one tape. The tape memory assign-

ments of areas are indicated in Fir-ire 2 by the overlapping arrows marked "1'ape 1."

" Tape 2, 1 and "Tape3." In the sItuation represented in this figure there will be,

after the first map area ir printed, effectively a one -to-one corresporn.'ance between

subsequent map zones and tape memory data iowrci~s_ A slight exception to this

statement is brought about by the need •o keep Oe -igh.--hand buffer zone map ar,-a

in the map array "o accotnt for the Žff.-t of Zone N palrticles ,jn Zone N + 1.

!I Figure 2 also illustrates the meaning of fne program vaviab'cs XIAX2, X.1. and

X4 for the prtL'essing of the second map zone. XI. X2, X3, and X4 denott, respectivolv

the X coordinates of the left side of the left buffer zone, tihw right side of ti-e left buf-

er zone, the left side of the right buffer Zone, and the " side of the right buffer

zone. These variables are set by the program prior to the start of processing on -

new map zone. DELTAX. which ir also dil.qtrvted, is a conctant set the prroram

on the basis of the requiri-d map dimensions and the siiýe of ._ ,ialle map array.

Buffer 7ones ani mrarp zones should not be confused with the printer strips, ,io
which a map zone is act,.ally divided for printing and subsequent assembly. The
maximum width ot printer strips is fixed by the numbe! of characters tOht the printer
can print im o,, line.

jI .io .



If there were, for example, only two tapes available for sorting instead of the

three illustratcd in Figure 2, it would be necessary to use a tape as an overflow

memory. In this situatioL the particles falling into Zones 3 and 4 would be written,
onto the overflow tape, and after the interpretation of the data on Tape 1, the pro-

gram would return to re-sort the data orn the overflow tape. The use of this overflow

tape memory effectively makes the program entirely open-ended in regard to the

size of the maps it can produce. At the same time the use of tape memory, when "

(but. only when) It is required, should tend to make the program acceptably efficient

for srmalier tasks.

It is important to note that the "zones" depicted in Figure 2 should not be con-

fused with the strips of printer paper that are attached side-by-side for direct con-

touring. (See the discussion on p. 16.) The number of pa-.ar strips produced is

determined by the interrelation of the number of data points, the grid interval in the

X directior, and the width of the printer line. In general there will be more than

one strip for each zone.

XO, YF XF, YF

XMIN, YMAX X1 X2 X3 X4 N2MAX, YMAX

DELTAX

ZONE 1 ZONE 3

---- Am-

TAPE 1 TAPE 3
'•"" TAPE 2

Xo0 YO XF, YO

Buffer Zones ]

Figure 2. Map Area With Subdivision
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1] AN ILLUSTRATION OF OUTPUT PROCESSOR USE

For the sake of illustration, let us assume that you as a researcher are prepar-

ing, to make use of the Output Processor. How should you start and what should your

strategy be?

It is suggisted that the first things to be done in an unfamiliar prediction situa-
tion are to have the Output Processor print a hard copy of the grounded particles

tape, and in addition. to call for a large-scale map to provide an overview of the

fallout field. Both of these tasks can be carried out in the execution run that does

the transporting. The grounded particles tape produced by the Transport Module

and used by the Output Processor in the initial run may be saved and reused in sub-

III sequent runs of the Output Processor and Particle Activity Modules to produce any

additional maps desired. In order to specify the first set of tasks the user must set

j about a dozen control parameter values. One parameter (IC(18) > 0, p. 49) causes

the grounded particles tape to b,3 printed. Another (IC(17) = 0, p.49) causes proces-

I sing to continue after that printing has been finished. Four others (XMIN, XMAX,

YMIN, YMAX, p. 49) give the coordinate limits of the desired map. Two others

(DGX and DGY) give the map point grid intervals in the X and Y directions. One

other specifies that the map should be, for example, a map of exposure rate "nor-

malized" to H + I hour (NREQ = 2, p. 51).

In the second and subsequent execution runs after the printed list of grounded par-

q ticles and the large-acale m, p have become available, the user may request that any

number of more detailed maps be printed. These larger and more precise maps can,

of course, portray any of the possible output quantities of the DELFIC system.

Figure 3 illustrates how a user may arrange his requested map areas and scale

factors to expose prediction details of interest to him. Area coverages and map dimen-

[I sions shown are merely illu.trations and in no sense are meant to imply any restric-

tions in the use of the Output Processor since their characteristics are completely

I under the coritrol of the u.3er. Map 1 is a large-scale overview that Indicates the shape

and locati'n oi the fallout field, but is necessarily crude because it is small in actual

I size (2x2ft) and thus contains a small number of points. Maps 2, 3, and 4 represent

much more precisely the predicted fallout field within 10 miles of ground zero. They

are, for example, 6x 6 ft in size and contain nine times as many data points as the

overview (Map 1), but represw),t an area of the fallout field less than one terith as large

H as the overview. They may, for instance, portray predictions of mass deposition,

r H 15________________________________________
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-MAP 5, 4x2 ft

_____MAPS 2, 3, 4
Close-In
Details, 6x6 ft

-MAP 1
Overview. 2x 2 ft

Figure 3. Map Coverage Example

exposure rate at H + 2 hours, and the concentration of mass chain 89. Maps 5 and

6 continue the representation of mass deposition but d& so with less precision than

that of Map 2 since they are about 4 ft long and cover larger fallout areas.

The task of arranging the card inputs to the Output Processor is not a complex

one, but it does require that the user make certain decisions about what he wishes to

have portrayed and how he wants it to be portrayed. He should know what coordinates

were used to identify the location of ground zero within the transport module. He

should know that all distances (coordinates) are measured in meters from the same

coordinate origin. He should have at least a rough idea of the direction of the winds.
Beyond that, he need only know which of the display options he wants to have portrayed.

A card-by-card and parameter-by-parameter explanation of the input card deck for

the Output Processor is given in the User Information section.

The map produced by the Output Processor will consist of a sequence of numbered

"strips" of printer paper that can be detached at the boundaries between successive |

strips and assembled side-by-side into a single map of the overall area covered by

the specified map limits. When so assembled (the strips are numbered in sequence

from left to right) and hung on the wall for viewing, the data point with minimum X

and minimum Y coordinates will be found in the lower left hand corner nf the map it. e.,

the lower left hand corner of strip number one). The coordinates of this point will be

(XMIN + DGX, YMIN + DGY). This point need not be either the origin of coordinates

or ground zero.

16
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Io PPROGRAM DETAILS

I1 ~C~ntrol Program LINK8 (FCg2',

The purpose of LINK8 is to ý1) initialize the Output Processor system, (2) print

out an impacted paiticle list, and (3) call PAM1 of the Particle Activity Module.

(See Volume V of this documentation.)

Upon entrance, LINK8 first sets a number of program constants which denote

such things as the logical identifiers of certain essential tapes and the maximum
sizes of certain arrays. When installing the Output Processor at a new computation

ii center or on a new computer system. it is essential that the system tare identifiers

be checked to see that they conform to established requirements. Note, however,

that changing the tape number assignments at the b6ginning of LINK8 will suffice for

all programs of the Output Processor since all tape references have been made via

established tape names, e.g., IS1N, ISOUT, IPOUT.

I In a similar way, whenever it becomes possible to run the Output Processor

on a computer that has a high speed memory larger than 32, 768 words, adjustments

should be made to the sizes of certain arrays within the program. If a larger memory

is available, the programs will, of course, function correctly without adjustment,

I but improved program efficiency can be easily attained if adjustments are made. If

the program must be run ifn a smaller segment of memory than it now uses, only a

few simple adjustments must be made !n order to scale down the program, but pro-

gram efficiency will necessarily suffer. The program array OMAP and the compan-

ion array size variable NMAP may, for instarice, be adjusted downward (or upward)

together to change the size of the usable map array. Changing the OMAP dimension

statement, and the statement which sets the value of rrMAP, is all that one needs to

do since all usage of the map array is based on the parameter NMAP. Of course,

the new size of the OMAP array as specified in the dimension statement and the value

of NMAP should coincide, and all Output Processor programs should be recomptled

(with adjustments made Lo all dimension card decks).

After parameter setting, LINK8 attempts to check the identification of the
grounded particles tape, and if successful, 'Lt. proceeds to read and record all pre-

Ivious identifier records that are on that tape. Next, 1yarticle size frequency

1] 170l,



distribution data are read into memory from the grounded particles tape. This is

followed by a list of identifiers of tapes available for use in sorting which is read

from the system input tape. A partial check is then made to remove from this list

any inadvertant references to system tapes or the grounded particles tape. A du-

plicate copy of the corrected list is stored in the array nIT(j) for eventual recon-

struction of the entrance condition. Next, the overall control array IC(J) is read

and a branch is made on the value of IC (18) which indicates whether or -not a hard

copy of the grounded particles tape is desired at this time. After producing A hard

copy of the grounded particles tape, a test of IC(17) indicates whether or not further

processing is desired, and if it is, the program execution proceeds to statement

number 5111. ]
At statement 5111 printer character spacing data (1H and IV) are read and a

title page is written onto the system output tape. Then control is passed to sub-

routine PAM1 of the Particle Activity Module where occurs: (1) sorting and editing

of nuclear transitions and decay subchain data, (2) computation of Freiling FR fac-

tors, and (3) computation of part 1 of the induced activity contribution. Upon return

from PAMI, control is transferred to LINK9.

Control Program LINK9 (FC-3)

Under the control of program LINK9 of the Output Processor, output maps are

prepared and printed and subroutine PAM2 of the Particle Activity Module is called

as needed to compute particle activities or specific mass chain concentrations (see ]
Volume V). At statement 119 a sum of mAp ordinates it printed if one was Com-

puted earlier. At statement 1191 a specification of the limiting coordinates, grid

intervals, and surface roughness factor of a desired map are read. If the surface
roughness factor is input as zero, it is set to 1.0. The sum of the grid intervals

is tested for zero as a termination condition. This is the corr.ect exit condition

and leads to an on-line printer comment for the notification of the computer

operators.

If acceptable grid intervals are specified, the local control array JC(J) is read,

parameters are set for the processing request loop, and a test is made on the printer

description parameters IV and [H.

18

r



0OT-
0U:OTWL4 m T
UO ýT CJ RVO
Upw oIV

mm" 4w U Kt

33*3:M No ~ ? A T W A ~ ~ I ~ I I ~ c a c u- L

7A oýw A ANDA -AN,

L PU? A M NNPWAT rmallMa FR Ht A AWL"M O PAIMLS ma"n ýIm o0"WUTTP MRoIu AM_ _ _ __ _ _ _ __ _ _ _ pmoVA IO TTU9" t5A Of N

IAI n a LM ARA !AAL2BTP pl lDCNILasm T R001 1 POCUMImp. m OnPAMILU ARLUZ XSIm*mr m Tl TTC M ASTP S cr uuSW

000 ~ FC2 MaF ProMa LINK Bo TT=FLLW

ivi

rii

A1



fttement 1211 is a return point where a special terminal record is put onto

the multiple burst tape if one is in use. At 1209 the sum ot map coordinates'

is printed if it has not been printed previously. At statement 1219 we enter the

processing request loop and read a request in the form NREQ, T1, T2, MASCHN.

After input checking and loop initialization, a test is made on NREQ for the exit

condition (NREQ a 0) which leads to a return to the processing loop at statement

119. If a valid request number is encountered, tape IPOUT is repositioned so

that the next read statement can bring In grounded particle data; a request title page

n- ;ri•.ieu, "4. .,:'"ance parameters are set for both the Output rrocessor and sub-

routine PAM2. If JC(18) and JC(16) so indicate, an adjuatment of grid inte.vals is

made so that an undistorted map will be produced, but if an undistorted map is not

required and small grid interval adjustments are permitted, a transfer to 1301 is

made so that small adjustments can be made to the grid intervals to yield a more

rapid program execution.

At statement 140 final grid intervals have been arrived at and the width of the

buffer zones is set equal to the width of an integral number of grid int6rvals. Com-

putations are then made of the numbers of grid points covered by the map in its two

principal directions. NZ. the number of memory map zones, is also computed here.

NZ is one less than the total number of zones into which the map must be divided to

that it can be produced within the available map array. Next, NOX, the number of

map grid intervals between buffer zones, and DELTAX, the distance between buffer

zones, are computed for later mse. Than, if grie intorval adjustments were made, ,1

a record is made tts part of the pirogram I' printed oatput.

At statement 1405 more initialization is performed. At 300, parameters MN,

JIN, and LAST are set on the basis of the na.,iber of available tape units. If NZ is

zero, only one map area must be computed, i.e., all of the required map will fit

within the map array at one time. Note that a single pass through RUNI and

MAP is required. Return is made to 1211 which leads to the reading of the next

request. If NZ is positive but less than the number of tapes available, a single

anrting pass followed by a sequence of Single area interpretations is called for.

Also, subroutine LETSGO is called to process the first map area and sort the

remaining particle Ja.ta onto available tapes. Then a loop whIch c: is SLIDE, RUNM,

20
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and MAP it executed to interpret the sorted data and complete the printed map.

fl This time return is also made to 1211 for the uext request. If NZ is greater than the

number of available tapes, more than one sort pass is required. Agait

fLETSGO interprets the first map area, sorts data for a number of other adjoining

areas, and writes the remaining data onto a separate overflow tape for subsequent

sorting. Return In this case is made to statement 300 so that a second sort of the

overflow tape may be carried out. Eventually, a return for the next request will be

r made via one of the previously mentioned transfers to statement 1211.

Subroutine CALC (FC-4)

U The purpose of this subroutine is to interpret a cloud subdivision into the map

array OMAP. This Int,.;retation consists of first the selection of the appropriate

U computation code which is shown on the flow chart as the branching operation based

on the value of the parameter NREQ.

After the branch, a map ordinate Increment computeand In the vari-compu stdren

able F. Next, starting at statement number 100, CALC computes appropriate stor-

age indices for the control of the program loops which actually carry out the map

array Incrementing operation.

Last the increment F is added to, or compared with, the con-_ of the selected

map array points by means of the two nested FORTRAN do loops starting just beyond

statement number 19.

It should be noted that code insertion points have been provided within the com- I
putation selection branching operation so that new computational options may be

easily added to the program. To Insert the first new code one need only make sure

that the code insert begins with statement number 109 and ends with the statement

'Go to 100. ' The user must put the insert in the place of the card *109 CONTINUE"

and then recompile subroutine CALC. Of course, the insert must not contain any

I statement numbers previously used within CALC.

Some explanation of the procedure used to compute the storage control indices

Is called for since this procedure is somewhat involved and very central to the
Output Processor. As noted previously, the basic shape of the cloud subdivision

in plan view is a square. The length of the side of this square is communicated to

H21
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the Output Processor and to subroutine CA LC in the paramieter BZ. The procedure

under discusbaf begins at statement number 100 with the calculation of the coordi-

nates of the corners of the grounded cloud subdivision square. These coordinates

are stored in the variables WXL, WXR, WYB, WYT. Any map grid point which

lies within this square will have the quantity F added to its value. Next, the proce-

dure computes NOL, the X index of the grid point which lies just to the rignt of the

squaret s left boundary, aL. JX, the X index of the point which lies just to the right

of the square's right boundary. NWX, the difference between these two indices,

indicates how many grid points are to be incremented in the X direction. The result

of this subtraction may be zero, in which case no grid noint will be incremented by

CAWC. A similar treatment is given to the Y dimension, and the final set of results

is stored in the variableb NOL and NWX for the X direction, and NOB and NW- in

the Y direction.

At statement number 19, loop control variables K, MM, and NN are computed

in order to ridge the logical gap between the previously computed two-dimensional

indices such as NOL and the one-dimensional array in which the map ordinatzs are

I really stored.

Certain complexities are added to the foiegoing by the grid interval adjustment

options which are available and by the need to correctly handle boundary-effects

sit',utions in which a cloud subdivision falls partially off the map area. The details

of these treatments are provideu ,y the program listings.

Subroutine COUNT (FC-5)

This subroutine selects the currently largest sorted and identified set of par-

ticle descriptions for dumping onto an external (tape ) memory device. In making

this selection use is made of the particle counter array, NP( ), in which NP(J) for

even J contains the count of the number of cloud subdivision central particles that

have fallen into the J/2th map zone (exclusi.e of adjoining buffer zones). The

NP(J-1) and N'P(J - 1) for even J contain the counts of central particles falling into

the buffer zwnes to the left and right (west and east) of the Jth interbuffer map tone.

In general, MAX(NP(J)) for even J represents the maximum number of particle

descriptions thal can be act,,-i1l3 removed from the particle arrayE by a single

1 dumping operation.
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Since cloud subdivisions whose central particles fall into a buffer zone affect

the two map zones on either side, it is necessary to dump buffer zone particles

along with the particles from the surrounding map zones. However, buffer zone par-

ticle descriptions must also remain in memory, since they also affect some other

map zone. (The subroutine shift reidentifies these duplicate particle descriptions

by changing their classificetions as recorded in the KTR( ) array in order to avoid

double counting later.) In general, the number of particle descriptions which will
actually be dumped onto memory tape exceeds MAX(NP(J)' for even J) by NP(J - 1)

+ NP(J+ 1). A slight exception, however, must be made for the first map zone

since the left-reaching effects of the particles in its left buffer zone have already

been taken into account (in the in-core map array) and, therefore, the particles

falling into its left buffer zone need not be duplicated.

After selecting MAX C NP(J) for even J, NP(1) + NP(2)], subroutine COUNT

adds tke appropriate buffer zone counters to compute the number of particle de-

scriptions to be dumped and puts the result in parameter NS. Next it sets the

parameter KTAPE equal to the identificatiob number of the tape on which the forth-

coming dump operation (subroutine SHIFT) shnuld write and then returns.

Subroutine CRDP (FC-6)

The purpose of subrout4 ne CRDP (core dump) is to empty the particle hrrays

of all particle descriptions except those that can be proc6ssed into the next load of

the map array, OMAP( ). CRDP is actually a control program, since it uses sub-

routine SHIFT to do the writing of sets of particle descriptions onto appropriate

map zone memory tapes. (SHIFT does not actually clear (store zeros in) all words ]
of each affected particle description in the particle arrays, but merely sets the ap-

propriate KTR(J) entries to zero to indicate that the Jth lines in the particle arrays

are available for reuse.) CRDP also makes the adjustments required to keep the

particle counter array NP( ) current. It should be noted that CRDP does not dump

the descriptions of particles falling into the first sort zone (J = 2) onto tape. These

particles are left in the memory array for immediate processing into the next printed

map zone. Note also that CRDP writes a final zero on each sort tape as an indica-

tion of the end of the data on the tape.
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Subroutine LETSGO (FC-7)

11This subroutine, like RUNI, is a specialized executive program, but it may

call subroutines COUNT, PROC, SHIFT, and ZERO. It is used only when the data

on the current input tape must be sorted because the required output map is too

large to fit completely into high speed memory at one time. LETSGO fi'st sets NE,

the counter of empty lines in the particle arrays, at the full size of the arrays, and

then clears the zone counters NP(I) and the particle zone indicators KTR(I). Next,

it reads a particle block count NIJ and tests NIJ for the termination condition 4

(NIJ= 0). In the event of termination CRDP is called to see that the content of the

particle array is written out onto the appropriate tape (if required). If NIJ is posi-

tive, other tests are performed and, if necessary, COUNT and SHIFT are called to

make room for the incoming data block. Thereafter, except for the first pass,

{j ZERO is called to group the number of empty particle armay lines required

for the incoming particle block.

9 The particle block i1 then read into the computer and subroutine PROC is called

to process the particle (or cloud subdivision) da~a. This processing consists of

determining which numbered map zone or buffer zone the central particle falls into

and recording that zone's identification number in the central particle's zone indi-

cator parameter KTR( ). At this time PROC also uses CALC to process Into the
map array OMAP( ) all those central particles that affect the map area currently

3 being evaluated.

Subroutine MAP (FC-8)

SThis subroutine writes complete fallout maps on the system output tape ISOUT

for batch-printing. It writes a map title, a descriptiun of what quantity the map

(j portrays, and an indication of the map's style of presentation (format). It divides I

the output map into printer strips on the basis of the printer width parametcr INC.

i It prints a strip count (MAPRUN) at the top of each strip for identification purposes.

Since an individcial map may consist of more than one map array full of data, it is

necessary that MAP operate correctly, even if an individual map must be produced

V iby a sequence of calls to MAP. This feature is facilitated by the parameter

MAPRUN, which is zero at the time of the initial call of subroutine MAP and is

V positive thereafter.
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Following the detailed flow chart of subroutine MAP, we see at the beginning a

transfer on the basis of MAPRUN to a firm.-pass code if MAPRUN equals zero. In

this first-pass code parameter initializations are performed, a map title is written,

the display option control parameter, JC(1), is checked for an acceptable value, and

then a branch transfer is made to a code that writes the presentation style title and

makes control transfer assignments within the map writing loops.

Between the statement numbers 102 and 170 a two-part title describing the quan-

tity presented in the map is written. Between statement numbers 170 and P1 initial-

izations are made for the three nested map writing loops. At the time when P1 is

first reached M contains the number of printer strips that are to be produced, and

LEFT has the number of columns that should appear on the last printer strip.

At PI. which is the return point for the outer map writing loop (printer strip

loop),MAPRUN, the coumiter of printer strips,is incremented and strip title is written.

Also, KLthe lower index for retrieval from the one-dimensional map array OMAP,

is set at its initial value. Note that in the iteration KL p1-ogresses from its largest

value to its smallest value to invert the map which is stored numerically inverted

I in the map array.

At P 2 1 the return point for the middle map writing loop (printer line loop),KH,

the upper index for retrieval from the map arrayis set and KDC,an index for the

printer line integer array JMAP, is initialized.

3 At P., the return point for the last map writing loop (data point loop), KDC is

incremented and a transfer is made to the desi,-ed presentation code en the basis of

previous assignment. The two furnished printer display codes take their inputs

from the map array and place their results back into the map array and into the

integer printer line array JMAP. All map producing codes return to statement num-

ber 300.

( Below 300 the printer lines are written onto the output tape, suitable indexing

operations are performned, and return is made to deal with either the next line in

the current strip or the first line (and title) on the next strip, or a final return is

made to the calling program. Note that if entrance is made to MAP with MAPRUN

set positive as a consequence of a previous entrance, the overall titles wHll not be

printed again and strip counting will be resumed where it had been left off.
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H
Subroutine PROC (FC-9)

LI This subroutine is called by LETSGO to sort (classify' pai Licle descriptions,

and it calls CALC to actually interpret into the map array those particles which

LI affect the current map image. f the value of ICTR is zero upon entrance, a trans-

fer is made to a code which discards part le descriptions that fall outside the user's

1' area of interest and Qunsolidates thos, remaining at the top of the particle array.
If ICTR is not zero, this code is bypassed and a transfer is made immediately to a

I!, code which assigns values to the KTR array for tho-e particle descriptions which

cannot be Immediately interpreted into the map array, and CALC Is called to inter-

pret those remaining.

The value assignod to the KTR for each particle description indicate, into which

map zone or buffer zone the particle has fallen. This value is co. "•puted by the loop

begrinnng at the point labeled a where the east-west distance between the particle

position anA XO, the eat •era boundary of the extended area of interest (see Figure

2) is computed and stored in R. Thereafter, the program deterniinec the classifica-

tion parameter KTR for each particle by alternately subtracting the width of a buffer

zone (BZ2), and the width of a map zone exclusive of buffer zones (IDELTAX), from

R, and performing a test against zero after each subtraction. While this loop of

subtractions is being carried out, the parameter J is used to record the number of

the map zone counter array element pertinent to the particle. Note, nowever, that

central particles falling into the area of the in-core map array can be processed

immediately into the map array by a call to CALC and, therefore, need not be stored

permanently in the particle arrays. Thus, their classificationf ..eed not hbe stored

in their KTR(J) which remain zero- It should also be noted that the indexing of ,e

counter array NP( ) is offset by two from t*he classification index ,J.. `i.s le~as to

a usage r-i NP(J) as the counter for the number of central particles faihig into Lihe

first buffe: zone to the right of the first printed map area., and NP(2) a.s the counter

for the first map zone to the right of the first printed map, and sco forth.

Subroutine R.Fl _C-iO

This subroutine, is a speciqlizrd ex!-cutiva progrmam which calls onlv subroutine

CA LC. It is used in the situaiton where only one- pass of the input (ita tape is re-

quired in order to fully accoumt for the data >P the tape. TTh q situation ari:-es eitner

Ii
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when all of the required map will fit within the map array at one time or when a

previously sorted input data tape is being processed. In the first case each input

coordinate point must be checked to 3ee if its associated cloud subdivision affects

the map. If not, the impact point is not interpreted into the map. In the second

case, when a prior sorting operation guarantees that only necessary particle de-

scripticns are on the input tape, this detailed checking procedure is bypassed.

Subroutine SHIFT (FC-_1)

The basic function of this subroutine is to collect into the top of the particle

arrays NS, particle descriptions of the selected class (those having their KTR

variable equal to JOUT) and then write them onto the appropriate tape (KTAPE).

Adjustments are made to the count of the number of members in the selected class,

to NE, to the count of available lines in the particle arrays, and to the KTR vari-

ables of those particle descriptions which are read out onto tape either for the first

or second time, in accordance with the need to duplicate descriptions of particles

that fall into buffer zones.

The actual sort procedure is one which usually moves only the minimum armount

of information and, at worst, a temporary description storage may be us-d once

(for one description) during each execution of SHIFT. In this procedure JT is an

index that proceeds from the top of the arrays (JT = 1) toward the bottom, and JB

proceeds from the bottom toward the top. The program first examines the top line

to determine if it is a member of the class to be dumped (KTR(JT) = JOUT). If it

is, it is left in place with its KTR set to zero, and then the top index JT is incre-

mented so that the next line can be considered. if the top line is empty (KTR(JT) I
= 0), the program goes to the bottom of the array, using .ndex JB to try to find a

particle which is to be dumped and thus can be moved into the empty line, JX. If,

on the other hand, the top line contains a particle description that is not to be dumped,

the provgram goes tu the bottom of the array to seek an . v-Ia.lble line to which the

top particle can be moved. In this general way the program proccrfds b. skipping

particles to be dumped when they are found in the top, moving particles to be dumped

to the top when they are found in the bottom, and moving parLicles that are not to he

dumped from the top to the bottom. The sorting stops when NS particles of the class

to , d:-:.ped ,'ve been collected into contijous cells in the top of the particle arrays.
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FC-11 (Cont'd.) Subroutine SHIFT
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II.

Next, the counter NS followed by NS particle descriptions are written onto the

memory tape identified by KTAPE. NE, the counter of empty (available) lines in

the particle arrays, is increased by the number of lines that have just been made

available and appropriate adjustments are made to the affected members of the J
NP( ) class counter array . Then the program returns.

Subroutine SLIDE (FC-12)

It is the purpose of subroutine SLIDE to move the (incomplete) map ordinates

which e -. at in the right (eastern) buffer zone to the left buffer zone and then to blank
out the n~ddsectibn avd right buffer zone parts of the map array. The common

argument variables NBZX2, NOX, NXMAP, and NYMAP are used to communicate

the layout of the map array's buffer zones and midsection to subroutine SLIDE.

Subroutine ZERO (FC-13_i

This subroutine merely scans down from the top of the particles array and

collects NIJ empty particle description's in the top NIJ array positions. Empty par-

ticle descriptions are denoted by a zero in the associated position (same index) of

the KTR array.

Subroutine DIFUZi (no flow chart)

This subroutine accounts for the effects of atmospheric diffusion through the

use of an elementary model that adjusts the sizes of cloud subdivisions on the basis

of only the amount of time that the subdivision spends in flight. See Volume IV for

a discussion of the basis of this program.

'1
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USER INFORMATION

Card Inputs

1 Like each of the major subdivisions of DELFIC, the Output Processor requires

a deck of input cards to identify and control its operation. In brief, these inputs

consist of, first, a sinjrc set of identification and overall control data which will

be referred to as "initi ,Lzation data" and, second, a series of "local" data sets

which indicate the geog phic limits of the map to be produced by the program.

Within each "local" data set there may be any number of individual map requests

of the form: NREQ TI T2 MASCHN ,

where NREO is a code integer denoting the kind of computation to be performed, T1

and T2 are time arguments to be used in deposited mass, exposure rate, and ac-

cumulated exposurP computations, and MASCHN is a mass chain number that is

specified only whe, the output is to be in ttrms of that single mass chain. Each

map request res,ilts in the preparation and printing of a separate map showing the

output indicated by the request code NREQ. The end of a "local" data set is indi-

cated to tho Output Processor by a map request card having a zero in the NREQ

I code field 4a blank card will suffice).

Table 2 gives details of the card formats, program variable names, and the

[ meanings and ises of variables for initialization data and local -lata sets. Not, that

i final blank card is required to indicate the e id of tht, data deck and cause the

program to terminate correctiyalso, that certain ..rd inputs to the particle activity

module (ribroutine FAMi; may 1-c called for following the fourth input carj for the

Otu.put Processor.

Card 1. Output Processor Run Identification. Tf.is card can be used to uniquely

ident,:fv the current run of the Output Processor. The content of tt'is card is made

part of the hard copy output produced by the run.

Card 2. Avaiiablc Tape Identificationw.% When required, extensive use is made

of secondary tape memory so ti;2t th2 Outdut Processor can be reasonably efficient

in producing large output maps or tabuations. This card should contain the "logical"

1 4-
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TAPLE 2

DETAILS OF THE OUTPUT PROCESSOR DATA DECK

Name of
Data Set Card No. Content Program Format

Variable

r1 72 character identifier for the OPID(J) (12A6)
Output Processor run. 4

Italzation List of logical tape numbers of IOT(J) (0814)
Data those tape units available for

use in sorting

3 Overall control variables IC (J) (1814)

Printer description IH, IV (214)Particle ( ....

Activity
Data Set

(see Vol. V)

5 Map parameters limiting co- XMAX, (7F10.3)
ordinates and grid intervals XMIN,

YMAX,
YMIN,
DGX DGY,
GRUF2:

First 6 L..eal control variables JC(J) (1814)
"Local" 7 First processing request on NRFQ, T1, (N4, 2F10.3,14)
Data Set current map T2.,MAS C1j

8 Second request

4 R~equs termination card(blank)bln
Next map specificatic:n
See Card No. 5

Next Next local control variableb

"Local"See Card No. 6
Data Sget Next teck if proceseing requests

"ee Card No. 7

Request termination card(biM

Final Data deck termination -ard b}lankData Card (blanki

Kt,
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identification numbers of Uill tapes which are available for use by the Output Pro-

cessor. The program checks the input values to exclude FORTRAN system tapes

and the grounded parti.,les tape, and use of the remaining ava:'Tble tapes is made

only whezi required for sorting particle data. As man, as 18 tape numbers may be
.listed but at least one is required by the program.

Card 3. Overall Control Variables. Provision has been made fo- the specifi-

cation of 18 unique overall control variables whose values are stored in the program

in the array [IC(s), J=1, 18]. At present only tlwo of these variables have been

given functions within the program, and the others remain for use in control and

f interprogram communication. The functioning variablaev7 are as follows:

IC(17) Controls t,,' entrance to the Output Processor. IC(17) > 0 causes

the program to stop without entering the Output Processor

I proper. This setting is used if only a printing of the grounded

particles tape is desired.

IC (1 7) = 0 causes a nc nml entrance to Lhe ma a body of the Output

Processor regardless of whether the grounided particles tape has

been printed.

IC(18) Controls the option to print the coutent of the grounded parti:l-c.s

II tape. IC(18) > 0 causes the grounded particles tape to be printed.

ICO S) ý 0 bypasses the printing of the grouL ded particle tape.

"lard 4. Printer Description. To simplify the production of spatialiy undistorted

maps, the Output Prc,'.ssor needs corstants which describe the character spacng of

u tle off-line prin•ter to he used. These constants 1H and IV re stec"ivelv Ihe

horzo, 4.-". and 'ertical Tharacter scings of thc prz•ner in rharacters wr inch.

F )r the usual 11M .rinter, P and e appr)pratc values for HI and IV,

Card 5. Map P-.ram errs, 7ht" d r-i•..d out.nut mA" m.-ust c '!harat ',

l, user- who 1m.ust D I !v Its c.iti C .or;rnrat,'s -."3 im etl2 "vn( 'rvzi '%"

*iclpg. .%!Ir , A pa s a i rt , i tic *.' la r virn~e~'M X :fiN

IiaN s :~i t 1 1\ ( oi. rnIW~u

"I
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coordinates. To allow fleyibility, the scaled spacing between grid points on the out-

put map has been arranged to be set by the user. The variables DGX and DGY indi-

mate the intergrid-point distances in the east-west and north-south directions res-

pectively. It should be noted that on the printed map the actual phys1cai spacing of

the data points is fixed by the printer's character and line spacing. Map printing

formats have been arranged to achieve the greatest reasonable data point density on

the printeC ,,ge, and on IBM printers this amounts to thiee lines per grid interval

in the vertical direction, and six characters per grid interval in the horizontal

direction. If the user wishes to have a map of some particular scale proJuced by

the Output Processor, he must set the parameters DGX and DGY to account for both

the character spacing of the printer as well as the interdata-point character counts

used by the program (3 lines per interval in the vertical direction and six characters

per interval in the horizontal direction). Obviously, zero values should never be

assigned to DGX -r DGY.

An option exists within the Output Processor to -.ause it to adjust the grid inter-

vals put in by the user so as to yield an undistorted map-a map on which the same

scale factor applies in all directions. If the user has specified, via parameter

JC(16), the automatic undistorted map option, thc program makes use of either

DGX or DGY as the scale factor basis, depending upon which of these two param-

eters will yield the largest undistorted map (smallest scale factor). The last item

on this card is a ground roughness factor (GRUFF) by which the program multiplies

all computed exposures and exposure rates before display.

Card 6. Local Control Variables. Provision has been made for the speci. A011

of 18 unique local control variables whose values are stored in the program in the

ar'ray [JC(J), J=1, 18]. At present, only four of these variables have been given

functions within the program, and the others remain for use in control and inter-

program communication at the local level. The functioning variables are as follows:

JC(1) Output format control variable JC(1) = 1 results in the printing of the

output map in a two-line E format which has the power of ten printed

on one li.ie and the associated multiplier printed immediately below j
it (see •. 7 ).
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JC(1) = 2 results in the printing of a two-line F11.3 format which

has the six highest order characters printed on the first line and

the five lowest order characters on the second line (see p. 7 ).

JC(1) = 3 causes the Output Processor to write a map image onto

the multipie burst tape (the unit identified in parameter MBTAPE

as logical 11), This tape is written in a format acceptable to the

separate multiple burst tape processing program MULTIB (see

Volume VII of this documentation). When using the multiple burst

option, care should be taken to see that the tape unit identified by

parameter MBTAPE is not also specified as being available for use

during the sorting operations of the Output Processor (Card 2).

JC(15) Diffusion control parameter JC(15) > 0 brings about the use of the

diffusion subroutine DIFUZ1. JC(15) = 0 bypasses the diffusion

model.

JC(16) Automatic undistorted map parameter JC(16) = 0 results in the

automatic adjustment of the grid interval DGX or DGY to yield an
t 1,undistorted output map.

JC(16) A 0 results in no adjustment to the grid intervals.

' JC(18) Grid interval adjustment control parameter

JC(18) = 0 indicates the user's permission for the program to make

efficiency. This adjustment may result in increased map resolution

but cannot result in decreased resoluticn.

JC(18) > 0 indicates the user's wish to have no adjustment made to

the grid intervals. JC(18) > 0 overrides JC(16) = 0, 1. e., for an

aut)matic undistorted map, JC(18) and JC(16) must both equal zerc.

Cards 7, 8 ... Processing Requests. Table 3 presents the meanings of the

computation codes NREQ and argumetits T1 aad T2 for currently available computa-

tion options. MASCHN Is the mass chain number if the ,output is to be for a single

mass chain. Otherwise, its field may be left blank.

i51
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TABLE 3

AVAILABLE COMPUTATION CODES

Computation Code Computation Type

NREQ Description

0 Termination u,, ý,Ii set of rer,,ests

1 Count of wafers covering each output point

2 Exposure rate normalized tV) time H + 1 hour

3 Exposure rate at time H + T1 hours

4 Integrated exposure, H + T1 to - accounting
"for time of arrival

Integrated exposure, H + T1 to H + T2 account-
ing for time of arrixal

6 Total mass deposited

7 Total mass deposited from time H + T1 to H + T2

8 Integrated exposure, H + TI to H + T2 assuming
all particles have arrived by H + T1 hours

9 Same as 8 integrated to infinity

10 Concentration of an Individual mass chain
(curies/rn

2)

11 Time of arrival of first fallout particle

12 Time of deposit of last fallout particle

13 Smallest particle size deposited

14 LurgekL particle size deposited

15 Mass from particles in size range T1 to T2

16 H + I hour "normdlized" exposure rate result-
ing from particles in size range T1 to T2"microns

Binary Input

The Output Processor Module takes binary Input from the grounded particles

tape (IPOUT) that is produced by the Transport Module. The structure and contents

of this tape are dJescribed in detail in Table 4.
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TABLE 4

THE GROUNDED PARTICLES TAPE, IPOUT
(Binary input to the Output Processor Module)

RLogical N Record Content Vqri'ble Names
Record No.| j____ _ _

1 Identification word (IPOUT) IPOUT

2 Fission yield, mass of soil lifted, FW, 3SAM, SLDTMP,
solidification temperature, time of TMSD, SIGMA, TW,
solidification, spsre, time at which HOB,NCL,TLIMIT,
transp.rt was terminated, width of BZ,ROPART,XGZ,

1 cloud si.bdivisions at time of defini- YGZ, TGZ
tion, density of failout particles, X,
Y, and time coordinates of ground
zero.

3 Run identifiers for Initial Conditions, (DETID(J),J=i, 12),
SCloud Rise, Cloud Rise-Transport (CRID(J), J=1, 12),

IL Interface, Transport, anc Wind Field (PSEID(J),J=1, 12),
I (TID(J), J=1, 12),

(WID(J),J=1, 12)

4 Number of particle size ranger NPS
5Central particle size, associa-ted PS(.J), FMASS(J),

manss, maximum particle size, and PACT(J), SV(J),
surface-to-volume ratio for each J=1, NPSj |size range

6 Topography Identifier TOPID(J), J=1, 12

7 Number of particle descriptions in N

the following data block

8 X coordinate, Y coordinate, time, NP(J), YP(J), TP(J),
partlole size, and mass associated V'S(,U FMAS(O).
-with es... of N particles J=i, N

I! Same as record 7

10 Same as record 8

Pairs of records like 7 and 8 ate
repeated until all grounded particles
are rec, rded

Last record The end of the grounded particle! N=0
data set is indicated by a pai-tlcle
count of zero

5
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1141 Fa R-S(IP) CALC 113
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S1 f I P E Ij L.'& E 1.L ' f T- 106ý .A LC .z~

C; CT - CALC I 4,
C ý LC

L , Lý /TIL k~w.A.TI/Nj FPt~l-' PARTICLc..' 11, THi :ý4 ~ALC i

k,,Gr TI To T? t,'ICR2'lj*-PAL

P/ 5I P (P.E T I N UP bIP).t 'ETe") C, T." 102 . CALC l4v

T: T, 77/ CA4LC Je7

LL~ i ii

I C C ýNT I NUE AL C i -)

CALC i1ý

III-('NE T N CALC i~
CD T,.,,kTo PZITi **4********* CALC 134)

~~~ A.NIU ~L C 1405

12 F C 'NT I N~ L; E C) L0 1 CALC 14.6

WRITE tMLFISZU1CR2l)NR CALC14

N~F R Z2(V* CALC I4
U.) Tio 10 CC ALL 146-

1~1RZ2F~/2. CLQ 147

1(V kL, rý.XLFjIPRZ2) CALC 144

aYTY( P)+Z2CAL(. 14;
~J~~g~(IP)RZ'CALC 147

viYTXY IP,+RL2 CAL 14'

wx = IPCZ L {
C DýEa WAFER (PARTIALLY) FALL. 114 -EFT coJFFLR ~i.,6E**. CALC 1i

1F(X(IP)-X2)2,393 -A LC !!4

Q 2=YE~,AL)j,,iZ)T LEFT 60..NDARY ANL, zET NVL CALC i~

2 WXL=X2 LC1

N O5L=1+NBZ/X 2 QALC 1ý,7

(O 12O 7 L.id

C 3=NiC0MPUTE Nk;L CALC 1'

c CALC 160

C N4L=SlAALL[E)T x - INDEA 41 ANY GPIL) FT. WITH-IV 4AFLR CALC 161

3 N4Lý1WXL-Xl)/DGX+1.0 ZALC 10~2
LC'L i b.

06Ea '4AFL R (PARTIMLLY) FALL. 0ý;T~1L RIGHT /F-O LNL- ý.ALC 16ý4

IF(CWXR-A4 ', .4.46 CAL 1 65

C 4=N0C~1cLK IF GRID INTERVAL, .,;7REA[JUbTE: CALL 166

4 I(FN3LX+1U5#7o. CALC 1u7

c S-ERROR cA LL 160

5 IRROR=5 CALC lo9

GO TO 33" CiLC 170

6 WXR=X4,.01DG CALC 171

7 JX=(WXR-X1)/r)CiX+1.0 CALC 1 72

NWX=JX-N/.L cAC173

C CALC- 174

C AkE THERE OuTPUT PTS To BE CO~N61DERED CALC 175

I F(CNWX 1777#777#10 CALC 176

9. NWX=NI3ZX CALC 177

c NW Z O~F GRID P%,. CovCtkED UY wAFER IN X C~1RECTI,;, CALC 17c'

C CA-LL 17v

BetAv&,& C py
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E.4 F FE 4, ECAL,. IC
C A L'__ i

Ci F.T H CALC
LAL ;-71T Y V rf;.~ il Y ';R I~ P T I TH1 V4 AF ER _A L(. I

.' ) AFr PAkTflLLY FALL It. JDPP:-7 6FF:R 1 -014L MIIV
I F(WY T -YAX 13 91'3 915 CALC Ii

'13-nN6#CHECK IF GRID If.TEkVAL~j *ER:E A DJ,,; TE L) CALC I~
1 !F ( NZY+lI ) 114,6 1 CALC K

C 4-.LRRV¼R CALC Ii

14I IRRZP~l4 CALC 1~'
(jo Te~ 3 CALC I"'o

i ,Y TYx CALC 1',,

16JY= ( YT-V) 1 /.4 ,(,y ;1. 0 LALC' lvo

C 16N4Y=N.t. xF wI ý~ý PT6. CýLE oY t.MAFEi 1,'d Y DIkECTI.at CALC 1i*,.

c CALC 2 i.'±
C AK7E THFFRE ;UTP,;T PvI'JTC) T& 5E C,;,,4:IDEkR D CALC Zv.i

IF(N'4Y) 777t777919 CALC~ 2 C3

18 N %.-y NBZ Y CALC k.)4

C 19'F S, C ?:,*P ýT ' AF~ Z R , RIbiT1 C'PLC 2 -
C CA LQ' 2ý7

19 =W ~L + f N -1I ) *NXt AP CALC 4'L.

Y K + (N w y )*N JXN., P CALC 2 v

N N =N ý ( %..ALL Z 10

-0 20 J=JtJJ ý:iL 213

6,,'A =XA P( I) pLC e.L4

G"' TO' N~kD (2i192i?,2j.3) CALL 215

V.1 3ZA.L..0 TO 213 CmLC 21o
P =) As-:2 IN OaMA F )CmLC. Z17

GO TO 2,) CALC kio

212 V14.AP( I )=AMAX(I? AF) CALC 2k-i

G4~ TOP 2.) C~E CALC 2LO

20 CAN TI N UE CALC de 4
777 RETUkN5 ~.iL L 2e

333 -CALL ERoUi ,, t .Iji.k 1 '.UTA LC e44

C %.iLL 44;

STOJP CALC 2Zb

END CKLL 2e7
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L LY R :PK.AT ON

* .. L T. Jl_'.ý TH PARTI I Z! PAZ
'IT* -'IT. C -

5 r-T I U

T ?V UV : H : l R fT S iCL ý-H3 s CZU1% I0 .

T41 Tr) 4C; 2Y I ' I) I sTR , PA7 I- t, mrf rp, * r ,x0 C Z ll I'

SPAR4 ,PR5 S P 'A% R ' SPAR7 ,~SP'R8 tS P AR9 COUN 17
C~'N /SET3/ ICZUN 16

,) 1 ZZ 9 z/_2 2 jN I
- -_L TAX # "X v DGY 9 DIFCON C 0UlN 20

0 ,,*j9r 4AS 15 C 9r M *AS5( 2Q) OI 1Ci CZUN~ 21
4 t Ic:N 9 1C TR t IH ,IZ'T(18j C 0 ; 22

S tP 9TC2 1 TT I18) 9 1V CJUTi 2~
9 2CS JTN 9JZUT 9JPCUT CO5UN 24

v Y, TP (5 0" 9 ,KT A:)! 9LA5T 4A P P UN C~JuV 25

9 *§NBZX .NBZX2 CZL.U' 27

9 *NýZ Y 9NCL N' v NF CX 20
2 9 N 1J P.',\A P ,NW N C,NX CZUN 29

7 N P (2 1 , NrEc ONS iNTAPES c 0 u'N 30
4 , *T APFT %'T A$ 5 KNXIAP 0.NYAP COLIN 31

t l. Nqs f~0c) *PS1ZC(200 ~ ,ACT(200) Z' Ul 321
6 lpn sv(20c) .T(500) 9%,T COU-N 33

7 9T2 rL.I MIT *X(5 00) ex C U, 34
F 9. 9X-AX q XM .N 9XN:*1lAP C U 35
? 9x X2 9X3 #X4 CZUN 36
I YF ,v- Y.Y'A X ClZUN 37

'2N/5FT4/ 5?-AP(4C'0") CZUN 38.1~CZUN 39
Cj t~ 40

cCOUIN 41
'r)ATA PR0GRY/6HCeUNT CZLUN 42

C CZ, 4?

C COUN 46
'1,AX=NP(1 )+NP(2) CZUN' 47

JOUT=2 CZUN 48
IF (JNL.)GO TO' 6 COUN 49
1ý7' 4 J=49JIN92 COUN 50
lr(MAX-NP(J)) 2,494 COLIN 51

i kMAX=NP(J) CZUN ',2
J-L;T=J CUUN 53

4 Cý2N T INU F CZLJN 54
Ir(MAX-NPC 1)-NP(2)159 6.7 COUN 55

5 CALL FTRR?RCPRZGR~,-v-.*S2'uT) -. COLN 56
6 NS=?.'AX+NP(37) C. IJN 57

G? T2ý F COLIN 58
7 N~gNP(J?UT)+NPfJ0UT,11 COULN 59
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CZUN 60
ii JJ UT12 COUN 61
KTAPE=1PT(JJ) COUN 62
RETURN C.'Ut% 63

E INC

62



t~~c1941 CROW1 ST Y r K 11 4 2 ; . P c
SUBROUTINF CROWD

C P. CLU55ER TECHNICAL OPPFRATjNS PEsýARC-i SK (p"-- L PkDP I

C 
CKR > -

7 6Flk67CRDrp

C*4*AFTFR ALTH5 -ART ICLr PARAý.L:TfIA .AVE ZENRLAD ýRZ TA-ýE C2

C***P'ART ICLV PrARA.YETErRS THAT APE_ LF FT 1 4 C.2ýRE ..% TML APP?ýPR Imt P

C ***T A PE S EV: H-cPRI~:T;TF'LI. H

C***WHICM I! PER AICf TF- NLT_ N z NIjz-1 ý

C**4SI GNA L 71c riLYCUF, 'L'RUýTjT Z RHEAT TE-

C**lPART ICLFS ?5rFZ2r Pr&!.T4G F*rTP.
'p '

CYPZ-,N /SETI/ CR:ZP 15

I '~AV ,MrTVI1?)vIRISE t V-XEC Ii 1SU 1 tC?'R 15

?' ' YtýSA' TE T'1 ;Tr2 v CiP 17

v1 TY i VPR H? , q HST -.Cr& RP 3

I .TI')(4- t" - w !z:TR o I 19- T *A P E 9 F 0?> c 3

- SP'a ý, 3PA35 9 SPA:ý6 s S-A'i7 iSPARS o SPAR9 CROP 20

C E TA 33 Z9 B 2 C R OZ3P 2 2

L C rY 9 DIFCV'.N CROIP 23

A- i cc'VA rttF EA 20C) 9 .(1S( CRO1P 24
t I 9IUTt 19 CROP 2 5

t IJ .1C2L 9 1TT19) 1 V CR1p2 26

.30(1 IF9AN s*JýUT ,JP2UT CR >' 27

.?TT`3a ry E Ar9LASýT vM4A-P RU1ýN C?7P 2 d
r 9,., A A Y 9 IN t9,XREO CR:> 29

* : v A * Nc ZXN [3L X2 CRO-P 30

N,N 7 Y 04 CL * NE 9NF CROP '-1

- : *NN 0AAPN CROP 32

o ,N'PL12I N,NR F ,Ns NTAPES5 CROP 33

4 ;TAP :T o.NT ASK ,NXAP #*NY,'!AP Cr>' _ :4

*c ,YI DSCCPS!Z'Z(20
0 ) o9PA 2ýT ,200 CROýP 315I 6 ,n2ART 9Sv(200c) *T(5T0) T 1 CROP '56

oT? ,TLIMI'T ,X(Sfl02 IXF CROP 37

o9),;. .X YA X v XMVIN t X NMAP C ROýP ;68

9 oxl x23 t PX4 CRDP i?

I " (r"l ,vF 9yo Y'CIAX CRO)P 40C

C.7W"N /EF!T4/ ý"!AD(4Cýf1n rP4

P141
c CROP 44

C~I \0, RDP 452

114 63
U P4



31 NSnNPCJl+NP(J+1) CROP 60
giNtS) 292-3 CRDP 61

3 CALL SH!cT CRDF 62 ~
2 LaO CRDP 63

WRITT (WTAPF)L CROP 64
1 RFWK'P KTAKDE CROP 6:'

C** IS LAST ZN 'ýR1TTEN 00*T.. CRDP 66)
92 IFs'LAST) Csln98 -CRDP 67

C*.#' CAN WE ýLUYP ALL PAP.TICLFS NOW-,. CROP 68
SIF(Nv(JTN)-Nr'AX) 51,596 CROP 69

6 N~'A - ROP 70

GZ TZ 7 CROP 7t'

5 NS,ýNPIJMN CROP 73
7 JTUTzJTN CROP 74

KTADE=JýT("I'fl CROP 75
IF(M5P4#9,71 CRDP 76

71 CALL SHIFT CROP 77
C***ARF ANY PART1CLeS LEF'*.. CROP 78IF(NP(JTN)) 9si CROP 79

9Lzr CROP 80
WRITE (KTAPE)L CROP 51
RE'W1Ný KTAPE CROP 82

V, NIJ=-! CROP 83

E~ PN1) CRDP 85

r.1
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SIPFYC ')!FUX1 L.ISTvOECKsM94,'2 DIFU 0
SUBROUTINE DJFUZ1(RZ2) DOIFU I

c T.W. SCHWrNKT TECHNICAL OPERATIONS RESEARCH DIFL 2IIC 11 OCT 66 DIFL 3
C DIFt 4
C THIS SUBROUTINE rXPANS THE CLZV"D 5UR9ý1VISIZN AS A MEAN~S OF DIrU 11
C APPRZXWMATTNG THE EFFECTS OF ATMSSPHERIC DIFFUSIZN. DI1% 6

c u1V7 L 7

*CCWN'(ON ,SETL/ virt IC
1) 1IAM 9')FT f)C12) IR I S5 * JEXEC 9 !SII' # ISZiUT 9 DIr% 11I-I o SPAR 9 SSAV : T.-1E 9 T"P1 : TMP2 : ý)I FU 12

T ,ý oU 9VPR 0'. fHP. ;R21 T -~ C L:H r- DIrL I
4 T1Nl4m), R?'IN , P)ISTR v !PAR1 * NI3TAPE , FSUM 0D15U 14

SPAR4 *SUPRAD p R A rYA X , XGZ YGZ 9 T CZ DIFU 15

- ~~~~~ ~ ~ r IDFA~ rrA5tQ ,FASZC IjC-?

IzI NE-ZX *N342 2L2 I Fj 20

2 DLA ofNIJ *Nt'AP iNMAX*N2 DIF'C 21
3 ,CI) ,NJ rEMSýC *N'-AS 2NTPC D IFU 22.

I PTZ'TL;'T fx~o. ITT 2ir mFý2

'? tT iXHAX7 *XMIN *XNAPPN D It C' 2

FI!ARYý N q4* M ,X2R 0X CIF 2
?APMCN ISET4/ Z AP C 4CtCNý ý I roI 42

C TH VRIASLE DICNHLSV AT THI P2!T THE PRDJT 3CDFD DIF. 346
C 7HR o IF0 DRIINLL WAPT Iý At AN ATMSHERI DIF LN LIU 47
C x AAX0X. N'A CZSAT DIt 402J

C Dir I - b4

C OATA Nfl /0!T/ )I-AP4 '01Fuý 42

C DIt% 45

c ____ _"



Ir(Rz2 .LVs:Z?) RrTURN DIFU 60
RZ~rRZ2DIN 6)

N07mm47 +l DIFU 62
IF(NC,?F .(GT, *AN",.%GZZ'F *LTa5C) WRITE(ISZýýTvj)X(IP~oY(IP) ZMIF' 63
RZTURM DINU 64

E Nr L)LFU 65

00



SIRFTC LETSC LIE?,mr'IK,94/2 LETS 0

SUBR,?UTINE LETSG? LETS 1SIC 26 FrP 67 LETS z
C P. FLUSSER TECHNICAL OPERATIONS RE&ýEARCH ~R L ET 5 j; LETS 3

C 
LETS 4

C*** THIS Z-L;R4'U:TINF REA7'> THE PART ICLE PARAIMZTERI`' FRý,%' TAPE IPýuT LETS 5

C*** AND CALLS TH7 APPROPRIATF SVER~jTINES TZ PROCE3Sb THL.M. LETS 6

C*** SUBRZUTINES CALLFý PV LrSZ,. LETS 7

C***PRZCZER~g,C,ý'2NTSHIFTCRDP. 
LETS 8

**NuNUVv!3R Or r,ýPTY SPACES. LETS 9)

CC** YARRAY= DU'*17NSION ZF PARTICLE ARRAY LETS 10

C*** NP4I)x NUMWýSR ý,F PART ICLeS FALLINC, IN ITH ZONE LET% 11

C*** KTR(I)= ZZNr IWýFNTIFICATTON NUrI3FR ;ýF ITH PARTICLE LETS 12

r I
1 ZZCEZ LETS 24

ifCOMO 2 ,! ELT71/V.0 LETS 27

D ,~ I AM, v ,FMASr(5CC)9!Iý 9 !EXE(C 9 ISIC(N 9 I.TETS 18

4 TFIC1N ,VICT *I ,IST SAR N1TAE 8 )U LETS 27

SPR I SP.;PeUT .IT( SPd 3A7pSPR R LETS 28

6?~e .J(1) JN JT3 /P~ LETz> 23

7 ,KR(5C ,KTAP ,LAST .APR22 LETS 30

7 grELTAXR qrIN qDMXREOCO LETS 21

4 VICN OICA 9NZ IHN3ZX2 1 LETS 327

5 91 PNZ sNC IN PeT9 NT 8 LETS) 33

6 ONJC %JN~ vNA J.N 9JXj LETS, 34

7~ ,NPR(21) 9KTRO #LAST .TAPESN LETS 30I ,NAPETY .VNTS PNXIRAP*MA LETS 36
9 ,YMN ,PS5C0 ,PSIZE(30 ,PACf2. LETS 37

6 .RCPAZT .SV200 .T59 ) 9NF LETS 38

7 9NITsvA ,TLII ONXF LETS 39ftP21 9NS vX XA ~NS ,XNTAPE LETS 40

9 NAF ,X1AS .X2 XMA 9NYM LETS 31

1 T TV5c qVZ o ,MXF LETS 42

COXC /SET4/ vXMAP(4XC0C)A LETS 43

9 r X X X LETS 44

C LETS 46 O

D)ATA PRZGRY/6HLF-ISG7/ LETS 47

C LETS 48

C LETS 51
Nz'xMARRAYLES5

KxJIN+1 LLT : ~3
D', 2 I1*1K LETc 54

7 NP(I)s0 LETS, 55
DO r 3 Isl1,MARRAY LETS 56

11 KTRII2wO LETS 57

4XS IGN 100~ TO NSNI 
LETS SU

A~ ND (1P7L!T)NIJ LETS 59

67



i

C*4* ARE v;S DONF6.9 FOYESo 9xN2, LETS 60
IF(NIJ) 5,8,9 LETS 61

5 IRROR=-5 LETS 62
7734 CALL EKROR(PROGH•,tR;ORslS4UT) LET% 63

C***DUMP AND RETURN LETS 64
8 CALL CROP LETS 65

GO TC 18 LETS 66
9 IF(NIJ-MARRAY) 11911910 LETS 67

i0 IRR4R=-!0 LETS 69
G? TO 7734 LETS 69

C*** IS TH71r FNZUGH RO0M TO RFAD NFXT DATA BLZCKess LETS 7IC
(:** i 12= YF5, PROCEED, SHIFTING ZFROS IF NECESSARY. LETS 71

11 IF(NIJ-NE) 12,12,15 LETS 72
12 Ge TO NSN.(1O0,20C) LETS 73

10C ASSIGN 200 TO NSN L[TS 74
C*** 13= READ PARTICLE PARAMETERS DECRE;4ENT EMPTY ýPACES, PR;CEo• LETS 75
C***PARTICLES READ IN ANC READ NUMBER OF PARTICLES IN NEXT LýT% 76
Ce** rATA "LOCK. LETS 77

11 RFAr (IPeUT)(X(I).Y(I),T(),.Pý(I),FMAS(1),I=1,NIJ) LETS 78
NE=NF-NIJ LETS 79
CALL PROC LETS 80
GZ T? 4 LETS 81

2., CALL ZFRO LETS b2
G? T? 13 LETS 83

15 CALL COUNT LET- 84
CALL SHIFT LETS 65
G?, TZ 11 LET% d6

1F RETL;RN LETS 87
•N7 L LETz d8

I
I
I
!

;1

68 1
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::IPFTC !,NrS1 iT)C,~, LIKo 0
2LE&ROLT1,NE LINK&b LNKo i
T . >.)C m,'. i v, L L .iIN1 L .. r' L- L t~~ JT;',jT Co N Luirb 4

C FIR-dT HALF O~F TidE TP.,T P;<C Ea.D o N LI'Jta -4

c IlL Iku~, "' I TI.~ mL .~~L' T....T-i F&R TIiL t;~pj
c c i'C .F . TrfiL, IT ItLLj it-i r1'(-T PAfýT -F lItIZ PiocliCt.L ,%-crI'VIT' LowKo u,
c KXL(A. Tt:ri~(.,~rLL>I ~jj.y TH-L ý,C&;No PART .~F Ti'j ciL

c "r'ikTI C LE PC TI V IT Y ~L L oi( ..ILL L,- %_4LLLj bv*l# THtL L ii 0

C F NE C TI ON Fw L.ii~' L "I d

C LAF, o L '
c -' 11~

L;,.4 1

2; t" PA E I T I 1ý 2 A L;.'.v T L:,4~.. K 8

T12. 1. v pf% 9 If ti H6..jr A 'i 9 ,CL:Jr') p L i, Ic 1 7
4 TII f44 1 ý , II 7A0 'A k 9 LAT .'PE 9 F ),v Li. N 0 10

C 'N FsT 3 LN4Ko 40

C ~L T4 )A D Ij ~ )F Ct N Ld N et

4 1 ~N C ~TII *Ii 1 .T( 16 LIK o 24

5 9I ,I~~ ITT( 16 1 Vl LNKo e

6 vJCC 1 JI N v ,JýT,.,LT L;r.Ko 2b
7 *iT R I ;- 1 ,KTAPE7 PLA6 T 9 "Ap ~7

ql ,!ARR^Y 0~. 1 N LliKO 40

Iv I * %N -XN ,Ni 2
1 N'-d y vNCvL L;. 4(. L:

2 91"11J. vNo',AP N;4A X
2 NIP12 1 *NRE'.. ,Ns #NTAPL~ Srt.~.)

4 #NTAPrT 9N TA_-r ,~-A ,,YN ,c

6 ,ZPART o.SVt2.0) .T(50O) 971~L~~*
7 T42 T .1..I *-:I t ),Jý3..J ) 9 L

X ,X 04Xj I X:!INfX~ 'Vi A p_

y~~~~ 159V Y 9..!

F 1.5 CrN U;. 9F Cý9 iT14bJj LX~ ...

C L. N 0
L II~ztN PECkLLI,,ii U. LI1,4K8

1*T.:PID( 12)1 ,vI4s2) 'P

C N * ~ F,;,' Ar)')ITIzi't," GL;j..,'Ai'(y jT~-,*,.l :EE '*'- i f'JJv 9 o OR f l 4:

C******** L I 7v,5 *L; 3
c Lis NK

c Z .IbTri OF CLov.Jb .mF- Ao, FiN,.)T RLAO) LN 4o .i

C 1- = B4/J2 1.3 TliE -.1~i,7p 4A THE. 3JFFEM &.s% J ,loE : o- L Iwta o .

C 6Z Q#;E ..F rHi..F TOC~ CLtiUi. ý,U..u.iVIZA"N LEj~Tpd L N r, o :o.

C D EI-TA X f.,At -- , tI1L)TH :XCLjbl~i ..F SýJFFLR' L. L.'. o ý:

C ;;UIGY - Lbj'oimo. -J u~ij.o tNT _'VAL.J it x~ Yot i ,Q o Lhko :0 0

C RýEsPEcTIVELY LiNko :,7
C I F A r, J Ar)jj....To,Et4NT FACT A IL- Ai-~. F)ýok CI Ma v~ E ýo., Tt .okb :0 0

C OF CLdLUt 5LýlIVIfwtb. LNKa~j
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c GR U F F GROUNdD ROH~, FACT.~R L; Ko t
c H TsT,DTzTPWLT TEc;PtRAkY ýjTRAGEI L~c
C ICLJ) ZVERALL CZNTR.:,L VAjRIAbi-E. ( LN~IFCti.
c I c ( 1 7 ) 1 .ý .r T IV ,- 'iE 'o z -jTr, Ah-' . 1 T,j 1 4o,. T E Nt T [ K E 3 L . b U 4C 1J.l79 = 0 PRNLELL, voi.TH .; Lv
c IC(16) P>-;,ýil~rvE ..,E/,NJ.. i';(Iir Toi-E II.ajjT CLF-.AE EX .CoT I ,,% .1& Ou
c IC(Ijj) =0 :;A f.,,,,T P;kINT TAPC 1P.ULT LN & or,
c I C,: N A kx.TE Ct;NTRL PAR~-ý-T:R Lvb:
C ICTR A ýiNRL PAtRAi-!ETCI LN K o
c JhqIv ZI 41'%ý Pq~ V/ERT ICAL Qm!"'RAC TJNi z~, F. -k -iF,67
C THE P~I.TER( IN~ TL,,ý 1* (Cii CTLR-. P~k~ 114,.rj Lto 7 A

c I ..,TE I J1 ) N.L-';-f:ý 'VF AVA IL.AELL TAP-* ~IT I ý vS 7,
JP-u ý A. b,iICl P'A;,TI-L.L PA4T{.Ar(: Y .c:T!L.. ý

ThlE TRANSP.;RT PR.:GRA,;* L :* o 74
13.ýUT Sv5TE.;: t;LTPUT TAPE NýJijc.R L4.so 7

I v,.,TE:,; I1;P...T TAPE LNN o 77
C ITTLJ) ID A VFAI/Ah'.t.Lý tpiýt oITo. L-pc 7o

- ,iCL.J ~L'ZIAL Ct'A,'TR..L VARIP3, bL~~7

* %,).. TPOT Ft.Nitf,%T C&,%TRZL \(Akt,~LL:- L;.f u.j
C. 1 2 LINL C FJ)R../.T Pil;-ITER -',AP L N 3L

=2 2 Ll.SI'L F113 i.o'iT RN,01p4

C =P3 I.'.AtY PULTIPLE 6%i'- TAPE LNIo o:ý

c C CIFFOUW4J? MODLL i tK o;
C 2C!- 0 .... ~.DJtJST (,l.Ii-rT/Lk3'L Tv YLLL; ;,.N J#NL)IbT.A(T:ý -,^Pr i-.... cou

H rAVING. A -.)Cei'Wl l FACTZRr& iji,,) t; 143 ýG .AOY. Lia col'
C .- (I6)= 0AW-)J1.rN- ýF 4 jTEdA.~ r-iI TTcL) L.,*Nb tso

C .jcC 16) = I tv- AD-':j.~.Et,o'T xoF ýoki.L; J.4ErkV;L.D PE-E,..1TTLb "i.'\ro 0
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c V'AIiRAY A IX:,,; Ni'o4'.k ~F Tolp% C.-.!4 6L&.NC~\.;LIRLt ,,T Pz '

c VA~'L CyP C, L...D F..R F if-'T lIIE Igt'6 F
c -',-1iL;N *4 * P ti- zo Pr EV.e ltj P I4:I ;i -, R 1 ~F A Lao'.o 7 .

-?:A FI' UL T[IP1 E FIU7ST TAr'E -"W4JIB-ER LNK64. F r:
f." 1 14N ,-'JR -F CLA~.-Zij FR V" IC' F);i Lr -, t.o ,

C ,Li-týVED F..Ao Li: Tii C.;L)L N dj

tC-ýZX2 NiZX/2 = N*h,.id~ :.F C,10 P..1;iTS IN X OIRL^T1..4% -F Trn. -' N 0
c LýLFFEiR ZMNE L L\ r~ iv
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C U r43iý F (jkIO PvltiT-. Is' X JI~.~, ~ TH7 Rý-Ldo'mJ t'e,~i) '4&0
C wJTr$ZUT dUFFER LZ.N[S. a.4( L.

c Z THL -MbER W.F G~it, JiiTi...RV iL. iN' L~rLTmA ~ &LNPd 1&4
c h NR I- czi.Pv.Too:TIz:i TYPC ....L~I L' 4:o

C c C..N4TL,% 6', ;,4AP 'ýL1.JL 1 L~4kn iiu

C N.ý,T TE,.;PioAIRY b~K' .-r A )ATft 5L~f C-...T LNt , ±.7
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%X =ir F*z~ tp cI P ,,TS L~i X L ,RLCrIuv j-4 Tric CvR<L-Lvpiu *',P Lii~ Lz
c C,)ýi'jTING 2 i.)uFFLk .IzL~

C )HL PiAP ARRAY ILN K 1 Zjj

x THE' FL(ýT I No 'LU I 1V',LL.NT ;Fr :,.,x LN~o 1ko

c TI ,T2 TI;.', A.'-VENTS LNKc i.0O

PS X,1T,,I PAioýTj LE E ~I rJT I. V AR b~E~('LLL)

X,.C ý!1 iwXtvýu- A r :.,, IU, X 5,('eA~ ,;F THý- vipAP ý`~

THL t;Oi¼<n'y A;i1rLR 1 L.N Ko i~

Y,,, Y:-! 1 A~1.-. u' li ~a Y CL,...rCJ INATEL,j iF Tru'. vpsP K.. o A,.,

L 1` K 1.07

i .. WKo 40:

F. RV", T 12 A 6 L;ýKo 1
2 F R T(>X *16 14) LN.<. o '4

3 F'i, 4 T /36f, PLLý [ ýEr'~E LllL Tri:_ AL ' * .. o L, .,A CA -si% .1 i,,ýP

'A ih.,T(A9 1 5,L i2.~ L.,Ko i.-

6 F ,~ .T (2-itt.. Lk,.aio- 14z:.. z.Jj.IL ~ K

7 F, i'. AIf (46rHjPLE,)E_ -z-0-7 Tii, C,---ECT 1.Ap,- #k;VZ p R E-i0 T4
F F.. J(A71r, Lio,N i'.(

L.,vco j,

jfIAT(//2yA I 611W"k" z.*;1-1AY ..F 1. "'LiT I 7IFi' It sT I i,L Ic 1I

7,Ib' * /,1A///25A43H****.C't .' "Xb1'4

13 f-A.jI5AT /25AV.26HH*** IF~.~ C ~M.T I ~ AL.' LaSt') 7 l;ý (FIRLm- e,,

IN, I k~. Lo"2bX112 6 /5 9374* C .,iR14-- ,TIt
221 X F~;A/12 A 2 5X t ývH TIC-E XRA T I F I~. lC-i T;k 1o7

28 F/2ýXAT21H ///21X1-H* * H* *1 T:*,vb-ý% f*L. */ F1~ I, CA I :,u RT. 7
(1 r, E 2A T/ 2 AýI* * 7 -E ,L F~ L~ T P R E L IC T I

2 4 S Týe9/j.%191 *-, * * 5X * *4i *K* *TE- *///4X,3j..TIu tIgL8o 17

30 F-ýRM-AT I t14XL~~ f' LN~o 176
I35 F-jRi-AT(/jA2HT5 )3Fzý Lav~ to77

36 F-ýRi-AT(/5F2O.4)** LTi(L Cvt17oV;l-ýLi,ý qIc.

27 FvRI'-AT ( I 5X3iJ i~k PI NTCLk S Lof I P I N ULCtKR4CT IS. 14)i L~i~i8 1o7
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2 F ý. .44T C3H ;1Z' A Et. TtlI,. Jt,6 .,JzT TA<pý- D;.;: p L~~c
C rJ Fi ± P - R -

LilC I,1CAL SrIP L N
iLATA PRJ.;.,-149TdT7/6i Li N61,-~ P,~ iu

C L: t 1 ±CY
I.T A P;:11L v0
.T = I ZLT I f, 0 1 Li

i L~'~ P,0

N, L Ar. Ko 1-/7
i.. p 0 o')L N ro A ,o

ctEA c, (J.-i NT IF CT I~ Lrar.U T '

2 P,'; Li7 LS'. r, i~

I7j D I Lhp L2±.PZ ,

IF(,-TzT Li-o 2j.

R. Ic~~Ur~I~ T E1F~u 16. Z i T7 LK 2 C),l

IEA Xu IPYGZToJJNPv. L iKo 2.L 3

I LNb 2~
c ^E~o Pii-;rTIFIE FARICRt TTP4PE LNKu 22

READ. (IS;L,1)N~PIDJ.J'2 LNK0I 2 e3;

kFc(Pu~PIEJtM.6J,~TJtVJP=tib LN1&o 224'

\.TPE~i dLNrb 2.46

"REAC (103J1.18(vPD()J=* LNVK* 226*

c FI~(~181J.0 LN K o 2dO

10 KFAD l~(4)1Ps1)U2T(J1 )9Jijq,1 LNttW.ý 17 #

107 1 Ff1 IŽrJ )- ISOU T ) I1,)9 9106 ; 0V LNKb 2.
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i,' T J LN K 61 24U

L. NKPo 2 '
IAE T LNKo 24.;

. i 4 ..~ ;TAPKS L ,.ko 2'47
LI(I TT I) ul -l RR,10Y LNKro 2L.o

lill I I( ] L.T JJ• 112,i12.1i3 LNI\-. 24+'
LNto 2,40

~j 'T 12ilo1_ L~ W

(T !04 LJ•,• >
Ii 2 ~ ~J '-i*•J• L~ N 2-,-

To ii 
L;Nao e,-'.

L i "L r.r. o Z.u

(._L,. * r 'TR•[. V.:,iADLi *RR,( L;~'•.• ,,'7

:,-:S C {I31N,'5flltICJI ,J~1 ,io) LNZ. O •.

C 
LNt.o 2:,

P Fi, CI f, N F)UCN LNKo ? iO

Sc i,4,l 1> PRT ., T i vC): f) Pa TA?r- i P.,.,T IF i< i IRED

C I C(1 )H ,..ITlVi i'LN., (,IP TAP IPz, BEF-,. T i v 262

L C .C i , ., jT r),"'P TAPE IP,,jT L m'o 2cu.:
SIF ICC )) , 2i,•.'2 •, L1•r- 2o4

, IKR-bCO LNK, o 2u.

T.;T 3; L;wN UL502 F, , L=. z,)L E *L,, -ON , 4 (1
A'R T: 13 ,T 28 2 ý, o2 o

.TI v1T(I T,ITO JJ)J=12iL2) &'41o d70

5 021 $KlP=.TR,-E. 
LN to 27•

"liz.>T = u L N ,, 0 2 7

k E 1.,AD ( IP.. I); iNIJ LiK Vo 27.

IF ,IJ) .5035,5 4L,SnP4 6 27t

5 T3 1:R-R 53 3 L Nf, 277ýr, - T•R= 50, LN~ k77

-.. LAU (I P.jvT ){X (I Y i)'l C ) p 'I) Fi'i,. (i ' NIJ Li r. 27 !

iF{K .IP) GO TO 6CO L NC r 27-
*.ITE ( l.i.T,,.-T LNKo 2o3

vVRITE (I.Z" T937PNIJ LNIo Zoi
k, I T F. ( I 6Zý_Tv26 2OJ

kITF ( IZ: T,2,, T I LN o 2o3
,..ikI r I. ,T,3fj IC,',[ I)," 1 .T C1 P.1•) Fi"IA--'( ) 'I=1'~1'C" L,,•, 2o3

CGZ T' 60:1 LNv,, 2c 2 4
5, z N T I NUE 2LN, Zod

c C IC(17 P& ITIvE '- . jTP 1 ri ýjT E:',,TEKI;AG ,.2..TPjT PR LE L , 2o6

C IC117) C ;.,EANS PR 2CEED .,ITH 6 L.NKa 0o7

505 iFi I C ) 1 I 6 , 5,, G LINK:) koo
5 0"5 1 , RR R ;;; _ 0 6• L N N ,O 2 0 .,

3 3 3 I, L .- . IN C,•.G , i I,',"ri, I >.,L, T L LI4ro i v
R L,%,•

sI• ,,AITE ClIA ,T,3'V) UsNd 2•'L

T ZL P b Z/

C •NLD OF TAPC IPO)UT 5,-;,iP LNKd . 7.ý

C 
L,\NKo 2V4

5•1 1 ,'1 N T I N U E i L N o 2 ,o

i LNiK.a 21o
CC .£,,L, PRIN',ILrL UE .kiPTI..,N - .,,,kll.l1 , ,cTc.,L L.II 2,7

5 1 1 1 R E'A '. ( IS IN ,I5 ) IH , IV L IN K . 2 -Y
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2,12)(~~T,2 L.%Kd )vj

W RI TE I S 0 1JT 116) LNKo :)ý;1

WRITF (ISZUT923(I ( iJ( ~~ 18) LN%~8 308

WR iT r (ISOUT92)(O(s~lI L NK8 30C8
WRITE (I$OUT921)1,I LNKb :)O

WR ITE ' I ýJT t13 ) D IFee N LNK6 :) i 1
LiK~o )

CALL PAi/1 L:%Kt .6

1 MHZ *SLDTMP #TM6D tTw LN~d 30~

2 I1S IN 9J1 ZU T ~ I P (T t. I13MA I LNK6 310
117 RETURN LN.%o ii 1

END LNKi
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5I[SFTC LN(9 LISTDCCKt,A14/2 LNKI 0

SUBROLUTINE LINK9 LNK~p
c b6 EB o7 LNKi9 le

c AEC4Ni HALF 4F T"iL OjTtPT PkCýLý>- I.% H

c -,UBROLT~iES CALLED L N K5 4

C RUNI L.%'y 6

C SLIDE LNK j, 7

C LET!;GL LNf,

C SHI'F T L\ ii i
C CALC LNK'v W

c C)O-P LN(v ii

C ZER. N-

C C ii-NTLN~

cc P Lnw iNK Y i~

D ~ IA;- 9wCT I ) i 2) 9 1 R 1 , iLXLC 9 1~ 1 ;, , iý L 1:v 'y i

2 6JPAR * T, E T'-;Rl o T,.ý L 'i .0

L 3 /P L N r, d

X L TAX !GX ,D'3y ,L; IF 7 e

79 r'TNi0 v'NAP ,iýLXN.TX LNK

1 .,6z Y 9 lNC L v N 77NF L'ir~,, .ý4

-*N IJ , N:;A p 1\V ~*A x 9 *AL-i<I% ( ,'2 1 .N R N TAP E LN Ki
4 9:4 T A PLT iN T A~ 11A..,A -,,(, -A * , o

k,. AR T 9 54( 20C 9 ,T 00) L0

7 1? ,T L I MI ,x(O0) 9XF L % 40

9 ,YVC) 0 YF 9yoY%)Ax L +
Qi *~/UT/LNýj *44

F F15\ ,FP (20-) 9,F; 91TAB NN

JECYILN~. 47

p oTLX IT 9 TIP., LNK~'j 4 .

C L Nk .-(U

L.11

'i F ~&AT 1Hj////5)4X~lir, *L* N1 Ly~ ~7
F4 k' AT ( // 1 ýX .2 3HU K.lNL) N;(N ACT.R F,.O i0 s) ,14i

F, RJ .'AT 7F., .3)
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15 FZRlMAT(18143 u)~

23 FORM4AT I H1///3 9X2 7H**** *j~ PkvCLS~,uN TA4i',J~6H f",* p,9' 6 ~L

1MIN13A4t1YXAX10;XMDELTA~ A1(OA7H.j-.TM, Y/1,iXý1O.O,4XF13.O,4XF1O0.34AI 'L.ir,- '54

27 FZRM.AT I// 15X MAP7PmTE C N (jRvI. L VAR I VAd RAY9S J)~ 9 F104.7 :'Ya L ~ Li ;iT ý6

1NHT FZLLOWdM.1 VALLIES./15X16I4J LN&-'' u7

23H ADJUSTED F iR~i.i~ EFFICIENCY.) L-0 7

32 ZvAT(1492FlOo3 *14) Lli(69 7...
33 F4R.AT(2i'.OJ..NACC.I.PTA.ýLL RL..UlST ... i4) LN~ 74

7 7
1C*19iCX95HTZ z Fji).jiOX91H, A.ýCr+i 14) L&j7

C ~LNK~ 7o
C .,,,,e)*** 7*l*****~'

DATA PRCic,' /61i LINUi/ LKr

NLOCL LN7 .

C L N , ý 0

STUP L.\ri o,

12 ARj I( I ISOO'2) FJ(J Le,j~, L9 1". K

WITE (ISJU T,31)* rU t . LNKi Y4O

1?2 WRITE HSIuTvI3),'T3 LriK'i ik

AR~ITE !PZýTAMNA;xYI.?ADxDG LNK i y

PRINT 172 i , 9 1

L L -; iL

L R L m 0OTHL jPFIFICl~ii

726iA IINI)J()j~vb ,)

NTASKNTAS+A' LiK;,1,;i



1209 IF IFSUM*EQ.0.0I f(ig TO 421-9L9 2

~~C129RAD A REQUEST FOR PROCE~SIN~iLK 2
W29RTEA (lIN9UT2)NE*1T2MSH LNK 12

IFIM-tiH~e~e~vND#RE~dNE.0)GZTZ 210LNK9 125

CAL RRMRPROGRA4.209 * ISOUT) LNK.9 127
NMASCHNw95 LNKY9 126

1210 DO~ M3 Iu1'NMAP LK ,ý
935 0MAPfIlmO.0 LNK0 1aOHDO 936 11'tMARRAY LNKY I2i

XII )80*0 LNK9 Iji

936 YIO LN.a' 1.j

MAPRUlNmQ LNK9 1 -,
NR(G'NRG+l LNK9 1ý)

F S L M a C 0L N K9 I .;

DZ 937 121,NTAPET LNK~9 1-19
93LITI=ITl LNK9 140a

C LNKiv 141

C IS5 NREQ AN ACCEPTMbLL RFi,!-,aT LNK's 14i

C Ne. TO .1215 LNK9 143
WIFNRE ;iZ'12#I2i.29I2 LNK9 144

1215 WRITE I!oYLTp33)NRE.Q LN&' 146~
GZ To 1209 LNkv 147

UC Pmt z -AII,' Loýý CAL.C.JLATI-l'C-)L.> ALLt;..Lý;F&R I-%. ..ALC L-*ij.914

1214 IPJ2UT=JP0UT LNKi i.ý.2
REWIND IPZvJ LNKr9 idý,4

READ(I POUT)TSTLN ,;

122 ( IT P ZSDTT,,3)9J 
LNK9 I~

E A2 D MIT I( ýUT)1r 2 Dc . 2 DLT I t& LN.4 1647

R~oUFSMV = SSAi/GR. LNki i±7

RFA'! IPJU) IPSIZE 1)9F () 9PAC (j 9.ýV() 9j~iLNiN.i iuu

I TALNPSII2o,2s~2 LNK9 ioi

1221WRITEC I2,UT3)O Le.K9 lo

1223 .ý TE (I T -T 94) R4..ý#T T LN&9 1641 [ TETE=TIM LNKýi ±7.

T I TA=T2-T LNKY' iu7

%)TRE L N~y iuo

1223 TI..aT-C LN 177

I ) #NREk. LNK~ 17a
81 TIN:Ex36J%;... LN#o 7i T
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(4 TO 79 L,'40~ 1.0

GO TO 76 LNK9 lo
63 JGO*2 LNK.9 loi

F ISNUMEF ISNUM.1 .E44 LNK9 104
RUFSAMOSSAM LiKl i.D
GO TO 79 LNKso ido

76 JDaeFALSEs LNK9I £07
FISNUMe I SNUM*3600# LN0~ Idd

79 CALL PAM2 LNvK' 1ev
80 CONTINUE LNK&v 44v
C L.% 7 i P
C INITIALIZE FOR PHOCES.$ING LNiKV i1

dZ22m6Z2*BZ2 LNKV Lw'

C IS UE4F DIFFul4~gN M4E EmE;r1*YjI igi ..tLNLK's!v

NcLY- LNK9 0

1288ZX2aPL2/DCX,,. LNK9 dL0

131 NwZ YmIS LNK9 e2i7 L
hazyn-ILNv 2%,v

1311T5TmbZA2LNKYiii~c
) I nX aRD'D( LNK' siA

WF)SXDX T3*,1140 ~ C LNK-ý ZA4

130 DC~!)SXLNK, d. L

13C1 IF(JCf1( ij~1 :)%T.0 I u C i~ LNN t7
1C? lYI L.'i.i K ýt7L

DoSA*oZ/'G Itvg
131IFf*IS8X-D33.13..913049: LNKý 2464i1363 NoZXaD- LNKý Zd4
13C Z DUa~X/m1 L.NK~ IFi1

GW TO 1317 .

133 IRRRa~33LNKY iz7

T b TO 3335T* G LN K 9 jao

G8 TO17LU 1
133 RROA133 tv~ve j



C 114. ADJUST OGX TO MAKE It AN jMTEGqAL MVLTIPLE Of 1T. LN49 240
134 N4SZXaNBZX41 LNK.9 241

TST@NBZX LNKV' 244
DGXaBI/TST LNKiP 24$

134.1 NBZX2&INBUX*11/2 LNK.9 244.
c LMN.9 24b
C NOW FOR THE Y DIMENSION LNK9 246Ii137 NBZYeBZ/DGY LNKI924

TSTaNBZY LMK0 246

IFIBZ-TST) 135#1311.1371 LNK'9 2ýi0
1371 IFINSMY135913B.13'u LK.9 Z~pl
135 IRRIORS-135 L~PkV 4;

CaB TO 333 LNK 2:
130 Ndzyu-1 Lhk9 22411GO TB 1311 '.NvK9 2!ý
139 NazynNszy,1 LNEKV 226

TSTaNdzy L'XKv 2:0
OGYnB5117ST '.NK9 25a

C LN a0o
14C XidsXMIN-dL2, LNKý il 6,

Y0sYMI N-IdZ2 LN'4V aut0 ZPXMAX~bi2 Lt4Kv io
YFaYMAXed12 LNK*~ 404

C LNKV 2 o!)
C P.AEPARF T6 ORCE6-i iuvTPu LNKý lot
C*******ALCULATL .s*,ji-tuEK %;F 4.o oLY&sou F&A.'T INLLD)L) IN atoRTINaj Lxk 2o7

NYP4AP a IYMAX - YMIN)/DGY LN4Ký uoc
NXMAPa( XF-XZ /DCX LNKSP
NST a NMAP/NYMAP LNKi 270'I .IFINXMAP-NST) 1503915UJ*14,.2 LNK'9 271

1402 NXMAP*NST LNK~v 271
XMAP=NXMAP LNK*' 27.1
lZaIXF-Xe D/IXMA4P*DbX) LNK~9 274
NZut4. LN 27toI7N NK 7
TFZZTSNL LNK9 277

1500 IRR.;Rs-i50k., L.NKY i7o
Ga T2) 333 LNK0 17yI1501 NZxN2-1 LNVK9 2oO
L-4 TZ 1401 LNK,ý 2ai

1503 NZz( LNK9. 2bi
C. LN0 Zoa
(***~***** END vF Zo4iL QLCwLATIOJ. LNK~9 2o'4
14.CI hjXuNXMAP.M31X2-NaZX2 LNKio do'ý

33CALL ERA.R~ .RibL LNK.V co'

1404 fXzNZX LNIK9 d'Y0
UELTAXmOX*DGA LNK'ti 241

C LN~l4 2Y2

15;)2 WRITE-41SZ6T ,27)DGXDGY LN0. 2YJ
C LNK9 21'.

x~skaLNK9 Zi5
(1XZ*X1.BZ? LNK,9 2ý06

Xi X)~2+DELTAX LNK~9 2v7

X4wX3+8Z2 L Nk' 2lb
300 IF(N~Z-NTAPES) 2009200o201 LNK.9 ii~l
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200 MINONZ LNK9 300
LAST80 LNK9 3UI
(10 TI 202 LNK9 30J2

201 MIN@NTAPES LNK9 303
LASTal LNK9 304

202 41tNa2*M41 LNK9 3US
IP(N&)203t204i205 LNK9 306

20) IRftO~A-203 LNK9 307
6O TO 333 LI4K9 J4JW

204 CALL RUNI LNK9 309
CALL MAP LN0v hOA
bfa TO 1211 LI4KS 3411I

205 IF(LAST)2069207920ZOKV)A
206 IRR@Om-206 LNK9 3kJ

63 TO 333 LNVi0 j14

207 C.ALL LETSGO LNK9 ýlI
ICT~alLNK9i 3&6

Do 208 INDEXultMIN LNK9 317
CALL MAP LNKO ý)1
IPOUT*J8T(INDEX) LN' 31i
XImX3 L3Kv9 390
X2wX4 LhA9 Jdi
X3aXA.DE LTAX LNII%0 392
X'.3X3+8L2 LNK.9 .,i4

CALL -ýLIDE LNKYi ý)4
CALL RUNI LNK9 l3t

208 REWI1ND IPawT LiNK9 326
CALL MAP LNK W
GO TO 1211 LNK9 52b

2C9 CALL LETSG9t LNKv 329
KIN2*IPZUT LNK9 3.4
ICTRaI LNK.v 3i4

DO 210 INDEXu. .KIN LhNVO i03
CALL MAP LN1 3J4

lPdvTnIdT JI'DEX) LNK.i p
Xi&X3 L~t9 :3,g

X2mX4 L~if 3.> 7
X3mX4+DELTmX LNKio ijo
X'.uX3*dZ2 Nv .
CALL SLII)E LNK9 34.0
CALL RUNI LNK.i 34.1

21v RloINO IPOUT LNK9 34,
CALL MAP LNK0 54.)
1PaLTsJOT(IMIN) LNK9 3~44
IF(ICON)2III s2la.iZ 1K )#

2112 NTAPESuNTAPLS-1 Li'i, .14

Gh To 2113 LNKVr 3.o
21113IRTgMNm mP~hT LNiv. Js*#
2111 RtITIMIIIaeUT LNKS 320V

Niahz-MIN LNk9, 351
X1.X3 LNK'w 3ý12
X2*X4 LN4K9 3:P3I
A3*X2.*DELTAX LNK9 3534
X4AX3+eZ2 LNKVI 355
CALL SLIDE Lk.9 J~p
Wi TO 300 LhKi .s,7
END0 L#N(9 3Lsb
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S1FITPC I4APX LtSToDECK*M94/2 N4APX 0
SUBROUTINE MAP 14APX II!C 26 FEB 6? NAPE 2

C ToWoSC14WENKE TECHNICAL OPERATIINS RESEARCH SR MAP NAPE
Cc N4APX 4

C NAPX 6II COMMN /SETL/ :;I2P:X 7 EE

SI DIAiE142oRS EE SN oIDT tMP

9TZN t~ 0VPR 9W * HBURST 9 SCLONS 9 N4APX 10
4 T10140)# RMIN 9 IDISTR 9 SPARI o NSTAPE 9 FSBJN . NARE 11
5 SPAR& 3 PARS 9 SPAR6 o XGZ 0 yVGz * Toz NAPE 12
COMMO4N /SETSI NARX 13
1 Sz *fl12 lazz *8Z22 N4APE 1A
2, *D.ELTAX I*OG #DGy ODIPCON NAPX 15
3 PDIFADJ *FMAS(9001 oFMASS(200) 9IC028) NAPE 16
4 91CON *ICTR $I" 919T(18) NAPE 17
5 *IP *IP6UT O1TT416) 91v NAPE isIi * JC(IlI OJIN OJOUT vJP@UT NAPX 19
7 *KTA15001 9KTAPE *LAST sMAPRUN NAPX 20
* 9NARRAY $MIN #NXREG MAPE 21
9 fN sNA qNOzE tNBZX2 MAPE 22
I NSZY INCL .ME qNP NARX 23
2 *NIJ 9NMAP oNMAX qNIE NARX 24

3 #NP(21) ONREG ONS vNTAPES NAPE 25
A ,NTAPET ONTASK #NXMAP 9NYMAP NARX 26
5 YMIN oPSIsoo) #PSIZE(ZOD) sPACT(2OOJ NAPE 27
6 ROPART *SV(200) PTISOOJ 9TL NAPX 28'

7 ,T2 #TLIMIT *E(500) tXF N4APX 29
e xe ~ 9XMAX *XMIN *XNMAP N4APX 30
9 #Xl 9X2 tX3 IEA MARX 31I1 #Y(5col 9'f sYll 9YKAX NAPE 32
Ce'4NON /SETA/ VI1AP(401'CI NAPE 33
DIMENSIO~N JMAP12ý) NAPE 34

C MAPX 35

I FtRMATtIIlv5SsTR:PI3) MA ii3
A FaRWA(5X919F6o3) NAPE Al
5 FORMAT(lSX260~WO-LINE F11.3 FORMAT MAP*) NAPX 42
6 FaRMAT116HODISPLAY PETH?0 14033H IS NOT AVAILABLE* USED METHOD loINAPX 43if7 FORp'ATl//15XZlelTp~ SUTPUT PRESENTATION IS A) NAPE 44
a FORMATI//I5X%25NTHf QUANTITY PRESENTED 1S) MAPX 45
9 FDRMATI15X#27MA COUNT 9c GROUNDED WAFERS*) NAPE 46
10 FeRATtI5Xs38H~eSE RATE NORMALIZSO TB' TIME H441 H9UR.) NAPE 47
11 F'2R#AT(15Xs2JHD9Sf RATE AT TINE H+FI0.1,9H SECONDS.) NAPE Al
12 FZRMAT(ISE,32H~flSE ACCUMULATED) BETWEEN TIM4E H+FlO.1.ZZH SEC2NDS AhMAPX 49

Iý INFINITY0 NAPE 50
13 fIRNAT(lgE.S2HDISE ACCVMULATED BETWEEN TIME M*H*tl0.IlZI AND TIME HNAPX 51

1.710O.1*9i4 SECONDS.) NAPE 52
14 I F9Rl*ATtISX,3AHTOTAL MASS aF DEP35!TED PARTICLES#) NAPE 53

is F8RMAT1I5XsAANTtTAL, PARTICLE MASS DEPOSITED BETwEEN TINES FlO.1,5I4NAPX 54
1 AND FIQ1.9M0 S!COW)S.) MAPE 55

16 FIMT/XF*oX2l~3****I.oXoO*,oo&/ NAPE 56
17 FORMATLSX.A1e4ASSU0tS ALL PARTICLES APE GROUNDED BY T1.1 N4APX 57
it V)NNATtIISE:?HACTIVITV AT TIMF F10.;1919 DUE TO MASS CHAIN 14) MARX s

19 rRMA~I5X26WUTIPL BUST BNARYTAP$ MAX85



20 FIRMAT(MlXiI4GROVND ZERO IS LOCATED AT X a 710.1.014 *Y Fl~sIMAPX 60
1) MAPX 61

21 FIRMATUf1I44X9SSHY-ClIRDINATE SCALES FOR SIDES Of MAP/IHOI NAPX 62
22 FfRMATI//IlXsFl3s0912X#Fl5.0I AX6
2S FORMATIlSX#ASHTIME ISECINIDSI Of ONSET 87 FALLOUT DEPOSITION*) NAPX 64
4 FIRMAT15E.95014TIV'E ISECINDSI OF CESSATION OF FALLOUT DEP@SITIUN.) N4APX 65

25 FIRMAT1SXSOHDILMETIR (MICROXS) OF SMALLEST DEPOSITED PARTICLE,) MAPX 66
26 FIRMATfI15K49NDIAMETER (MICRONSI 3F LARGEST DEPOSITED PARTICLE*) N4APX 67
2? FIRMAY(iSE.SSMASS Wr)bSITC0 (KOM/NOOZ) BY PARTICLES IN TH4E SIZE RMAfRX 66

IANGE *F12*59,4 TO of1'.5. 9H 14 CRUNSe) MAPX 69
26 FORMAT I1SE.73,*9, HOUR NORMALIZED DOSE RATE RESUJLTING FRIM PARTIC04APX 70

IfS IN THE SIZF RANG9 4712054w TO#I 12.5.99H MICRONS.) N4APX 71
C NAPE 72

C NAPX *75
D~ATA S'TLUMsINC9LREW/ 6HMULTI~s.9.0/ NAPX 76

C NAPX 77
IFIMAPRUNI 10191009101 MAPX 76

100 TI!4CO5.0 @Gx NAPE 79
XCv9R~wXmP4.+GX '4APE so
V!NCwINc MAPE Si
XC INCSVINC*DGEX NAPE 62
KKLoNSZX2.1 NAPE 83
NXa4XVAP-N3ZX2-NeZ X2 MAPX 84

C LEFT 15 USED WERE AS A TE 'ORARY STORAGE NAPX 85
LEFT. (XMAX-X2)3 lX 1NAPX 866

C PRINT PlAP TITLE .0APX 67
WRITE (ISPUT.?) MAPX 86

C SELECT APPROPRIATE DISPLAY EP! *4 C&CC NAPE 69
IF(JC(I 147.147.131 NAPX 90

11, IFIJC(1)-63113,l3?.1'7 MAPX 91
13C JC(IIli NAPX 92
112 NlwjfC!1! MAPX 93

G8 T f (I141.124?139j44t14!-p46.9N1 %APX 94
141 ASSIGN 15A TO N2 MAPX 95

WRIT! !IS9UT0) MAPX 96 -
GC Te V2~ MAPX 9

142 ASSIGN 151 TO N2 NAE 98
WRITE IISPt:To5! #fAPX 99
G4 T? 1ý2 MAPX 100

141 WRITEuISZVT919, XAPE 101
ASSIGN 301 TO N2 04APX 102
IFILREw.e4E.0) tt T? 1431 NAPX 1C3

NRW' APE 104 I
RSWINO 'TAPF MAPX 105

1411 WRIT! ;lP9TAPrlI1TL~v NAPE 1,-;
WiR1T~LNsTAP- XfflIN.E)AX-YvNiNYvAE .OGE.CSY NAPE IC?
Gr T? 1I2 14APX 108

c NAPE 139
Cjr ,hS.qt bOJINTS *MIAP

144 CC4TINtJE NAPE III
lh14 CONTINU! 14APA 112
146 'INTIEUE NAPE 113

C ~%er'rtINSERTION P41kTS ~~AE114
147 WRITE (ISeVT,6)Nl N4APE 116

Gf TpI )3(ý NAPE 117
1,11 KKLO1 KAPE II6I

%XNXFEQ-8 E2 APE 119
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t Ef Vt IS'USED HERE AS A TEMPORARY STORA~E NAPE 120
LEFTwIXNAX-X1 3/VGx N4APX 1ii
-to~ TO 1702 - NAPE 1422

C 10? PRINT ORDIN4ATE DESCRIPTION NAPX 123
C N4APX 124
102 WRITE (ISOUT98) NAPX 125IOf T6 Tb 161.162.16s.9M16I5 .166.167,166.169,171 .1?2.173.174,175o,176MAPI 126

1 .77,71.79.70,70),NRO APX 127
161 WRITE (1ShtJT#91 NAPE 127,

GO TI 170 NAPE 17.9
162 WA ITE (1SOUT,10 N4APX 130

of Tf170NAPE 131163 WRITE IISOUT*11)TI NAPE 132
01 TO 170 KAPX 133

164 WRITE (ISSUT*121T1 NAPE 134Ii G TO 170 NAPE 135
165 WRITE (ISfUTtI3)T1.T2 NAPE 136

09 TO 170 NAPE 137
166 WRITF (ISCUT*14) NAPE 136

G9 TO 170 NAPX 139
167 WRITi (J&S3UT*I51T1T2 MAX 4

Go TS 170 NAPE 141
169 WRITE (ISVUT.123)T1* NAPX 142

WRITE (ISOUTel17 NAPX 146
GO TO 17C NAPE 144

171 WRITE (ISOUT*12)T1.ASH NAPE 148
WRITE (ISCLTtI71 MAPE 149
GC TO 17C~ NAPE 147

171 WRITS (ISOLT,23)TklSh NAPE 148I3 TP TI" 17APE 15?
173 WRITE l(!ST*2'T,?) NAPE 153

GO Te 170 MAPE 152

174 WRITE (ISEUT,25) NAPE 155
Ge Te 170 MAPE 'L6

175 WRITE 1150''T*261 KAPX 157
GZ TE 17C .NAPE 156

GT1170 MAPX 160
177 WRIT! (IscuT,2e) NIT APE 1LI

G? Te 17i MAPX 162
M APA 163ft ~ ~ ~ ~ INS-RTjZ% PRINTS *O**@OO*~OA@*AX164

176 CNTINUE ?4APX 165
179 CENTIR4UE '4APX 166

C NAPX 168

c17 PPINT APIRS ;ZF PAE22% SCAL.ES HERE MAPX 162
WdRITE (ISVýT921) MAPX 173
VyYwyjhNf.,Y*FLtAT (N'vvAP KP17
Dr 1?Q1 Ju1,NYVAP NAPE 175VWRITS' (I' ,?'T *221. I'l N APX 176

17C1 YYNYY-.Gy NAPE 17?
1702 IF(LFVT-NX IC121#10C2s.C22 XAPX 176
1021 hEuLFFT NAPE 179

bA



1022 "MNNxt(INC1 KAPX 180
mamm.1 MAPJX 101

C LEFT IS USED HERE AS THI N4UMBER Of PRINT COLUMNS IN THE LAST MAPX 182
C PRINTER STRIP MAPX 1031

LEF~eRX-N#0( INC) I APX 184
C MAPX 105
C STRIPS MAPX 186

Or 110 ISTRf~a1.M MAPX 187
4APRUNOMAP*UNl 1 APX 1088
IF IJC(I.)EQ.31 Go TO 1023 KAPX 189
XC2oXCC#RD+TINC MAPX 190
XC3oxCZ*T INC ?4ApX 191
WRITE IIS9UT#l)NAPRUN MAPX 192
WRITI! fISOUTo16,XCCVROvXC?.XC3 MAPX M9

1023 PKLwKKL#(NY!'A0-1)9NXNAV MAPX 04'
IFIISTRIP-M')I03,ol.49103 MAPX li5

104 KINCmLEFT-1 MAPA 196
VLEFTOLEFT 14AOX 197
XCIN*VLEFT*DGX MAPX 198
Ot TO lC31 MAPX 1;9

101 KINCmINC-1 MAPX 230
XCINwXCINC MAPX 2Cl

1031 Ctt4TINU! MAPZ 202
K~LINK a KINC.1 MAPX 203
IFIJC(1 I.EQ.31 WRITr(H8STAPE)NY,4APoKLINK~MP 204

C MAPX 2"5
C Rews AAPX 236

D3 2CC Jxl#4YM'AP P4APX 207
KMKtaL+K NC 'AAPX 2JS3
KDC uC YAPX 21-9
Dt 201 KvKLtKH MAPX 210

2'*1 FSUl~vF SLIM* MAP I K MAPX 211
C P4APX 212

- NUMBERS WITHIN QeWS MAPA 213
PC 3n'3 KvKLsKm MAPX 214
K,ýCuVK0C. MAPA 215

c TRANS,-EF TC CCDE FfR SELFCTED PRESENTATION MAPA 216
63 TC N291150*151,3CII miApx 217

C ;4APX 21h
C 1¶f' CZDE F2'R PtWFR OF 'TN DISPLAY 4APX 21r)

11C IF (CMAP (K I15C677 ) V4APX Z L)

105 ASSIGN 1?1 TO N3 A4APX 221 I
P,%AP(K~ I -2VAP(K I 4APX 222
GC T? 1709 XApX 223

In? ASS IG4 l' 1 T? N! VAPX 224
1Z'9 H v A~~~~4() MAPX 225

HI OAIýra(H , I,^-) MAPX 226
JOAPIKP>CIRm 3 4~4APX 227
Ir(JMAP(K!ýCIJ.0I.Jv..;PItKcC)aC MAPX 228

IF(-%0AP(KI-'. ;99)115#1'5s1091 . NAPX 2301

1091 MAPi K NwWAP k: F1 C.0 )'APX 231
JWAP (K!"(I --JMAP(I "C). I MAPX '3,2

l'6 T 115I~Cu -M-AX 233
1'6 JV73pC 115 14. PJ 234

frTr )$fV IAPX Z3'
115 r Tp 439t30c*1211 MIAPX 236

C 121 REStT SIGN OF 4AP CfR')IXAT[ IMAOX 237
121 Wý *ý)-ZOA~K) APX 238

Ge it 300 ý4P 239
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C MAPX 240
C 151 CbODE FOR TWO-larEE FII.3 DISPLAY MAPY 241

151 JKAP'(K0C`)m6APfKl/I1Y.0 - AP 242

ZP4AP=JMAP IKDC I 4P23
OMAP(K).II4AP(Ki-(ZMAPO*0.01 MAPX 2i44

30'0 CINT INUE MAPX 24~5
WRITE IISOUY*2)(JMAP(K)9KaI90 MAPX 246
WRITE (IS9UTt4I(O$4APIK)KI.K3L*.MN MAPX 247?
GO TO 200 MAPX 2'.8

301 WRITE INSTAPE, (OMAPIKI#K=KL*KKJ MAPX 249
200 KL*KL-NXKAP KAPX 250

I'f lJC(13*S.!!. GO TI 110 NAPX 251
WRITE IISSUT916)XCOeR~oXC2*XC3 NAPX i52

110 KKLuKKL*INC MAPX 254

IRETURN MAPX 255

EtiD NAPX 256
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SIBFTC PRC LIS-TtOECK9M94IZ PRC a
SUOROUTINE PROC J'RC 1

-C 26 FEB 67 ' m 2
C Ps FLUSSER TECHNICAL OPERATIONS RESEARCH SR PROC PAC 3
C***THIS SUBROUTINE COMPUTES A NUMBER, KTR(I)t WHICH4 DETERK!NES PlC 4.
C***INTO WHICH ZONE OR BUFFER ZONE THE I TH4 PARTICLE HAS LANDED. PRC 5
C*** IT SETS KTR(I~ja IF THE I TH P~ARTICLE LANDED IN T14E FIRST ZONE# PRC 6
C*** AND CALLS SUSROUTiNE CALC TO COMPUTE THE CONTRIBUTION TO THE PRC 7
C** FINAL RESULT OF TiFIS PARTICLE. IT ALS0 COMPUTES A NEW VALUE FOR PRC 8
CU** FOR NEs THE NUMBEV OF EVPTY SPACES IN THE PARTICLE ARRAY. PRC 9
C*-** FINALLY, THE NUMBFR OF 1ARTICLES THAT HAVE rALLEN IN EACH ZONE PRC 10
C**IS COMPUTED (NP(Il)) PRC 11

C PR 13

C )4tC 14
COMMON /sErl/ PRC 15
1 DIAM 9DETID(12)*IRISE %IEXEL 9 ISIN o XSOUT , PRc 16
2 SD 9 SPAR 9 SSANI ,TME 9 TMP1, v TMP2 , PRC 17
3 T2M 0 U t VPR 9 W s HBURST,9SCLDHB 9 PRC 18

4 TID(40)s RMIN 9 IDISTR o SPARI 9 MSTAPE s FSUM V PRC 19
5SPAR4 v SPAR5 t SPAR6 o 5PAR7 9 SPARS 9 SPAR9 PRC 20

COMMON /SET3! PRC 21
1 .Bz s*Z2 fBZz #BZ22 PRC 22

2 vDELTAX tv'GX , DGY onlFCON PRC 23
3 9DIFADJ *FMAS(5O00 PFMA5SI2O00 1,C018) PRC 24
4 t ICON ,ICTR sIH tIVT118) PRC 25
5 oIP ,ioPOUT *ITT(18) *IV PR( 26
6 #JC(18) 9JIN 9 JOUT tJPOUTy PRC 27
7 #KTRi500) 9K~TAPF *LAST ,MAPRUN PRC 28
8 ,MARRAY OMIN vMXREQ PRC 29
9 *N oNA qNBZX wNBZX2 PRC 30
1 9NBZY vNCL YNE vNF PRC 31
2 oNIJ ioNMAP oNMAX 9NO' PRC 32
3 PNP(21) ,NREQ sNS 9NTAPES PRC 33
4 oNTAPET 9NTASK 9NXMAP .NYMAP PRC 34
5 1,YMIN *PS(500) PPSIZE(200) 9PACT(200) PRC 35
6 oROPART 9SV(200) ,T (500) 9TI PRC 36
'7 9T2 9TLIMIT PX(500) 9XF PRC 37
e ,Xo 9XMAX PXMIN 9XNMAP PRC 38
9 9X1 *X2 OX3 9X4 PRC 391
1 tY(500) PYF PYO vYMAX PRC 4C

C COMMON /SET4/ OMAPi4000) PRC 41
PRC 42

C ~ *************r**Pc 43
CPRC 44 I

DATA rReGRM/6H PROC IPRC 45
rPRC 46j 47

PRC 48
c NGONE IS THE NUJMBER OF PARTICLES DISCARDED PRC 49

IFIICTR) 191t2 PRC 50
C INTO OR NEAR ENOUGH TZ THE AREA OF INTEREST PRC 51

1 JCTR a 0 PRC 52 T
DO 107 IsloNIJ PRC 53
IF(X(f)-XOj) 107,108,108 PRC 54

108 IF(XF-X(If) 107,1C9,109 PRC 55
109 IFIY(U)-YO) 1079110,110 PRC 56
1iC IF(YF-YfI)) V('7,111,l111 PRC 57
111 iXTRaJCTR+l PRC 58

X(JCTR~uXfi) PRC 59
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Yt JIMR)&?(I ff PRC 60
T(JCTR)aT(I! PRC 61
VSVI'CTW)wPS(I1' -"C 62
FMASfJCTRIUx'MAS4I) PRC 63

107 (INTINUE PRC 64

C MGINF IS THE NU&MBER OF PARTICLES DISCARDED PRC 65F)NGONEUNIJ-JCTR PRC 66
IFINGOME) 2.0#2052 C 6

20 IRRORm-20 PRC 68

GO TO 7734 PRC 69I i52 JPTRuJCTR.1 PRC 70
BIGUAXO-loC PRC 71
00 104 JaJPTR*NIJ PRC 72
KTR( IIO PRC 73

104 XII)xBIG PRC 74LiNE =NE+NGONE PRC 75
NIJxJCTR PRC 76
IF.'jCTR)21915#2 PRC 77

21 IRR$OR'-21 PRC 78
7754 CA~LL ERROR(PROGRM*IRR0Rs ISOUT) PRC 79
.**'** END OF PARTICLF (CLOUD SURDIvISION) DISCARDING CODE **** PRC an

2 DO 9 Izl9NIJ P'RC 81
R=Xt I)-X1 PRC 82ifKcJ1N+2 PRC 83
ýDO 8 J=2-)K*Z PRC 34
RR~-OZZ PRC 85
EFIR) 3.396 PRC 36

3IF(J-2) 49,4o5 PRC 87
4 KR~l=OPRC 88

1C NEwNE41 PRC 89
11 IPzI PRC 93

CALL CAIC PRC 91IGO TO 9 PRd '2
5 KTRII)=J-3 PRC 93

NP(J-3)*NP(J-3)+l PRC 94
IFIJ-4)22925 .9 PR,.. 95I22 IRROR=-22 PRC 96
GO TO 7734 PRC 97

6 R*=R-DELTAX PRC 98
IF(R) 797,8 PRC 99I7 KTR(I)J-2 PRC 100
IFIJ-2) 10.10*12 PRC 101

12 NP(J-2)aNP(J-2)+l PRC 102
GO TO 9 PRC 1031125 KTRlJ)a2 PRC 104
GO TO 11 PRC 105 o

8 CON T I.NE PRC 106
KTR( I JIN PRC 10711NPIJINP=NP(JIN)+1 PRC 108

9 CONTINUE PRC 109
15 RETURN PAC 11UpEND PRC 111
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tI8FiC RNN1 L IST 6DECKoM9A,'2 RNN1 O0
SUBROUTINE RUNI RNNI I

t 26 FES 67 RNN1 2
C P. FLUSSER TECHNICAL OPERATION! PtSEARCH SR RUNI RNNI
C RNNI 4
C*#*THIS SUBROUTINE IS CALLED IF AND ONLY IF ALL THE PARTICLES THAi RNN1 5
C***ARE ON THE TAPE WHICH WILL BE READ.NEXT EITHER FALL INTO RNN1 6 f
C*** THE AREA CURRENTLY BEING LON51DERED OR CAN BE DISCARDED RNNI 7
C**" ALTOGETHER* THIS SUBROUTINE CALLS CALC WHICH THEN COMPUTES RNN1 9
C*O* THE CURRENT REQUEST. RNNI 9
c RfAN1 10
C 11 "
C R' 11 12

COMMON /SET1/ RNN1 13
1 DIAM #DETID(12P'IRISE 9 IEXEC v ISIN 01 ISBIJT # RNN1 1'.

S2 so SPAR 9 SSAM P THE 9 TMP1 P TMP2 9 RNN1 15 T
3 T2M 9U v VPR 9 W 9 HBURST v SCLDHB 9 RNN1 16
4 TID(40)v RMIN # IDISTR 9 SPAR1 o V.STAPE 9FSUM 9 RNNI 17
5 SP.AR4 9 SrARS # SPAR6 P SPAR? 9 SPARB 9 SPAR9 RNN1 18
COMMON /SET3/ RKNN 19 I
1 9Z #RZZ OBZZ 9*8L22 RNNI1 20
2 PDELTAX oVGX PDGY 9D!FCON RNN1 21
1 t*IFADJ *FMAS(500) *FMASS(20C) 'IC(18) RNN1 22

4 ICON 91ICR *IH 91OT1182 RNN1 21
5 9P *1POVT #ITT(18) VIV RNN1 24

6 ,.JC(18) vJIN vJZUT 9jPZUT RNN1 25
7 *KTR(5003 *KTAI-E 9LAST *MAPRUiN RNN1 26
8 tMARRAY 9MIN 9MY(REO iNN1 27
9 ON oNA PNBZX .#NBLX2 3NNI 28

I v8Y*NCL ONE PNF RNN1 29
2 #NIJ 9NMAP PNMAX 9NOX RNN1 30
3 oNP(21) ONREQ #NS *NTAPES RNN1 31
4 9NTAPET qNTASK oNXI4AP #NYMAP RNN1 32
5 ,YMIN OPS(500) PPSIZE(200) 9PACT(200) RNN1 33
6 tRePART PSV(200) tT(500) 9%1 RNN1 34
7 PT2 PTLIMIT ,X(500) *XF RNN1 35
e Oxe vXM.AX OXMIN *XNMAP RNN1 36
9 OX1 *X2 tX3 tX4 RNN1 37
1 OY(500) 9YF 9YO oY!4AX RNN1 38
COMMON /SET4/ 0?'A~f4000J RNN1 39 F

CRNNI 40
C 1** * * * * * * * * * * 4 * * * * * * * * * * * * * * * * * ~ * * * * ~ S 41
C RNN1 42

DATA PRBC-RM/6H RUNI/ RNN1 43
CRNN1 44 '

C RNN1 47
C~** ARE THERE ANY CURRENT PARTICL.ES LEFT IN CORE..* RNN1 48
C*** HAVE THOSE PARTICLES WHICH FALL OUTSIDE THE AREA OF INTEREST RNN1 49'i
C***BFEN DISCARDED... RNN1 50
10 IFIICTR)293*4 RNN1 51
2 IRRORm-2 RNNI 52
7734 CALL ERROR(PINBGRMPIRRORP1SOUT) RNN1 53
3 ASSIGN 200 To N RNP41 54

GO TO 5 RNN1 55
C***ARE THERE ANY CURRENT PAR'!ICLES LEFT IN CORE... RNNI 56
4 IF(NIJ)4l,42,42 RNN1 57 l
do1 ASSIGN 200 TO N RNN1 59

N IJmMARRAy RNN1 59
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69 TVAI RNNI. 60
#0 ASSIGN 100 Ts mj RNI41 61E7l .3 Rf -I tP3UflNTj RNNI 62

IMINJ) *P798 RNN1 63
C'eK~ E P4E..RNN1 64

6 1fteps-6 RNNI 65I-0-~TO 7734 RNN1 66
I REAL) ITP@UT) J).~o'VII).TUi ,PSII).FMAS(IJZm1.NIJ) RtN1I 67
43 Do,3M.~ I1.IIIJ RNNI 68
0O*.PMELIMI0ARY C14ECK *FPARTICLES RNN1 69

G]OS TO N*Q100.200) RNN1 70
200 JF.(X(Jp-X1)30092019201 RNM1 71
201 IF(XII)-X4)202920293C0 RNN1 72
202 IFIYIJ)-YE1300,2039203 RNN1 73

[I203, IMM(I-YW1039,100*300 RNNI 74
100 1Pm! RNN1 75

CALL CALC RN1 6
300 CONTINUE RNN1 7~7.

GO TO 10 RNNI 78

7 RETURN RNN1 79

END RNN 800
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SIBFTC SHIF LIST.DECK9M94/2 SHIF 0
SUSRCUTINE SHIFT SHIF 1

C 26 rEB 67 SHIF 2
C Po FLUSSER TFCHNICAL OPERATIONS RESEARCH SR SHIFT SHIF 3
C THIS SUBROUTINE WRITES ON THE APPROPRIATE TAPE THE PARTICLF SHIF 4
C PARAMETERS OF THOSF PARTICLES WHICH FALL IN THE MOST DENSELY SHIF 5
C POPULATED ZONE OF THE AREA OF INTEREST. IT ALSO COMPUTES A NEd SHIF 6
C VALUE OF NE9 THE NUMBER OF EMPTY SPACES IN THE PARTICLE ARRAY* bHIF 7
C SHIF 8
C *...*eee~ee*eeee***o*.*e *e*ee***e*****.****e*.*u**°HIF 9
C SHIF 10
C NS a NUMBER OF PARTICLES TI BE WRITTEN OUT SHIF 11
C NE a NUMBER OF EMPTY SPEACES CURRENTLY AVAILABLE SHIF 12
C KTR(I) a INDEX INDICATING INTO WHICH ZONE THE I TH PARTICLE HAS SHIF 13
C LANDED SHIF 14 m

C JOUT - INDEX IF ZONE TO BE WRITTEN OUT SHIF 15
C XvYsT.IDtPSIo w PARTICLE PARAMETERS SHIF 16
C IOTIJOUT/2) a TAPE NUMBER OF TAPE TO BE USED IN CURRENT WRITE zHIF 17
C KTAPE * TAPE NUMBER OF TAPE TO BE USED IN CURRENT WRITE SHIF 18
C JIN a LARGEST INDEX APPEARING IN PARTICLE CLASSIFICATION SHIF 19 1
C NMAX a MAXIMIM NUMBER OF UNSORTED PARTICLES TB BE WRITTEN OUT 6HIF 20
C IN ONE DATA BLOCK SHIF 21

C JT a TIP COUNTER SHIF 22
C JB a BOTTOM COUNTER SHIF 23I
C SHIF 24
C HIF 25
C SHIF 26
C IF NTHvNBH OR NTPH ARE ZER0, THERE I5 A HOLE IN THE TOP# BOTTM OR.HIF 27
C TEMPORARY STORAGE RESPECTIVELY. IF THESE VARIABLES ARE 19 SHIF 28
C THERE IS NO HOLE THFRE SHIF 29
C NHCTR INDEX KELPING 'RACK OF SPACE AVAILABLE FIR INSERTIZN OF SHIF 30
C CONTENTS OF TIMPORARY STORACGE AT THE LND OF EXECUTION& bHIF 31
C NP(I) * NUMBER IF PAR;ICLES WITH CLASSIFICATION NUMBER I SHIF 32
C IF LAST=0. THE LAST ZON.E HAS BEEN SRTED. IF LASTal THIS STILL SHIF 33
C NEEDS TO BE DONE. SHIF 34
C MARRAY a DIMENSION ?F PARTICLE ARRAY SHIF 35
C SHIF 36

C -W!F 38
COMMON /SETI/ SHIF 39
1 DIAM ,oETID(12)91RISE , IEXEC , ISIN , ISIUT 0 SHIF 40
2 SD 9 SPAR o SSAM , TME * TMP1 v TMP2 9 SHIF 41

3 T2M 9 U 9 VPR q W F HSURST o SCLOHB , SHIF 42
4 TID(409 RMIN # IDISTR , SPARI v MBTAPE , FSUM 0 sHIF 43
5 SPAR. 9 SPARS 9 "ARr , SPART v SPARS t SPAR9 SHIF 44

COMMON /SET3/ SHIF 45
I BZ 9BZ2 *BZZ *BZ22 SHIF 46
2 9DELTAX *DGX PDGY ,DIFCON SHIF 47 r
3 PDIFADJ ,rMAS(50C) ,FMASS(200) VIC(18) SHIF 48 Li
4 91CON ,ICTR tIN 91OT1(1) SHIF 49
5 tIp *IPOUT %ITT(I8) -!V SHIF 50
6 *JC(18) oJIN ,JOUT ,JPOUT SHIF 51
7 tKTR(50C) ,KTAPE *LAST ,MAPRUN SHIF 52
8 9MARRAY OMIN 9MXREQ SH!F 53
9 .N *NA *NBZX tNBZX2 SHIF 54
1 ONBZY ,NCt. vNE ,NF SHIF 55
2 .NIJ ONMAP ,NMAX tN9X SHIF 36 5
3 #NPI21) tNREQ 9NS PNTAPES SHIF 57
4 *NTAPET *NTASK *NXMAP *NYMAP SHIF 58
5 qYM!N ,PSi500) tPSIZEI200) #PACT(200) SHIF 59
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7 9T2 9TLIMIT tX450O) 9XF SHIF 61
... .. XI ,XMAX - XNmAP tV*t

C COMMON /SET4/ OMAP(401'O) SHIV 66
C 6

C 1 ~ X SHIV 68

IVCLTJN .. SHIF 77

6 ARERE OR TIGTELST-6*E 3-O 0E SHIV 78

60 LATO 73436 SHIF 79

C6C AETW DUMP IN LOAIE STZN *s - 93N SHIV 86
63 IFJOLTJN 391 SHIV 77

6 E IRRORAY- SHIV 782
GOTO 773 SHIV 83

C ST P Oa1R SHIV 84

N10Hal SHIV 83

NHCTRa0 SHIV 86

C IS THFRS' A HOLE IN THE TOP 3)IF YES9 EXAMINE BOTTOM) SHIV 87

;C IF(KTI(T)) 9.12*11 :9I 8
9 IRO~u-,;SHIV 88

7734 CALL ER iPROGRM9IR~RV'IS0IJT SHIV 90

12 NTHwC IF9

GO T? 15 SHIV 92
C IS JT TH PART:CLE TO BE DUMPED ... IF YES9 EXAMINE NEXT TO SHIV 93

C PARlICLE. IF NOT. EXAMINE BOTTZM PARTICLE) SHIV 94

11 IF(KTR(JT)-JO@JT) 14,13914 SHIV 95IC*** TH'IS PARTICLS 00FS NOT FALL IN 3UFFER ZONE. ZERO OUT SHIV 96
C***I!)EITIFICATION NUm4PER. SHIV 97

13 KTPIjT)=0 SHIV 98

GO TO 777 SHIV 99I14 IV(KTRIJT)-1-JOUT) 15916*15 SHIV 100
C*** THIS FkRTICLE FALLS IN alUFFER ZONE* IT NEEDS TO BE BOTH SHIV 101

C*** WRITTEN aUT AND RLTAINEr. INCREASE IDENTIFICATION NU.MBER SHIV 102

C*** BY ONE. SHIV 103[116 KTR(JT)&-KTRtJT)*1 SHIV 104
777 jTzJT.1 SHIV 105

IF(JT-NS) 10*1094C SHIV 106

C IS THERE A HOLE IN THE BOTTOM... IF YES, SEE IF THERE IS SHIV 107

C PARTICLE THAT WANTS TO COME DOWN FROM THE TOP. IF NOT# EXAMINE SHIV 108

C PARTICLE* SHIV 109

15 IF(NPH) 17.18*17 SHIV 110

C DOES PARTICLE WANT TO BE DUMPED... IF YES? !neYE IT TO THF TOP* I SHIF III

C NOT. !XAMINE NEXT BOTTOM PARTICLE 5HIV 112

17 IFIKTRiJO)l 20919%20 SHIV 113

19 MNawvO SHIP 114

18 IFINTH) 7at$88.78 SHIV 115

C MZVE TOP Tf 82TTOM SHIP 116

7e X(J8)*XtjT) bHIV 117

YIJBI*YIJT) SHIP 118

T (JBI*T(JTI SHIF 119

11 91
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PSI -P!SP J SH,'IP, 1
"KIEI6T]S!=T~rJrTT IF'2
NTHuO SHIP 123
NMHml SHIP 124

C ARE WE FINISHED o. IF NOTs CINTINUE. IF YES# DUMP PARTICLES SHIF 125
C COMPUTE A NEW VALUE FOR NE SHIP 126
C*OO ARE WE DONE... SHIP 127 t

so$ JBsJB-i SHIP 126
IFIJS-NS) 40.17.17 SHIP 129

20 IF(KTRIJB)-JBUT) 24.23.24 SHIP 130
C*eO THIS PARTICLE DOES NOT FALL IN BUFFER ZINE. SHIP 131
COO* XERO OUT IDENTIFICATION NUMBER, SHIP 132

23 KTRIJ8IUO SHIP 133 4
GO TO 26 SHIP 134

24 IF(KTR(JB)-1-JOU7) 888t2588o8 SHIP 135 1
C*Oe THIS PARTICLE FALLS IN |UFFER ZONEZoo IT NEEDS TO BE BOTH SHIP 136

C*** WRITTEN OUT AND RETAINED. INCREASE ID. NO.-BY ONE. bHIF 137
25 KTR(JB)wKTRIJB)+. SHIP 138
26 IFINTH) 27.87.27 SHIP 139
27 IFINTPHI 30.77.30 SHIF 140

30 IRRBRa-30 SHIF 141
GO TO 7734 SHIP 142

C MOVE TOP TO TEMPORARY STORAGE SHIF 1403
77 XEMPX(JT) SHIF 144

YEMPwYiJT) SHIF 145
TEMPoTtJT) SHIF 146
PEMPwPS(JT) SHIF 147
FEMPuFMA$ UJT) SHIF 148
KEMPsKTR(JT) SHIF 149
NTPHwl SHIF 150

C MOVE 8TTOM TO TOP SHIF 151
87 XIJT~uX(JB) SHIF 152

YIJT)wYIJB) SHIF 153
T(JT-uT(JB) SHIP 154
PS(JTI-PS(JB) SHIF 155
FMASfJT)uFMASfJ8) SHIF 156
KTRiJT)nKTR(JB) SHIF 157

C'*O TI AVOID DUPLICATION OF PARTICLES. ZERO OUT IDENTIFICATION SHIF 156
C*O* NUMBER. SHIF 159

KTfR(JB)uO SHIF 160 iF
NBHUO SHIF 161
NTH-1 SHIF 162

C**e KEEP TRACK OF EMPTY SPACE IN BOTTTA SHIF 163
NHCTRwJB SHIF 164
GO TO 777 SHIF 165

4C TFI(NTPH) 67,5000.67 SHIF a66
C*** MOVE TEMPORARY STORAGE TO BOTTOM. SHIV 167

67 XINHCTR!-XE14P SHIF 168
YIN'1CTR)aYEKP SHIF 169
T (NHCTR ) uTEMP SHIF 170
PS (INHCTR) *PEMP SHIP 171
FPAS(NHCTR)sFEMP SHIF 172
KTRINHCTR)SKENP SHIF 173

5000 WRITE (KTAPE)NS SHIP 174
WRITE (KTAPEI(XII)tYII) TIIjoPSII).FMASI)Iolel.NS) SHIF 175

C".e ADJUST Tý.' NUMBER Of EMPTIES AND THE PARTICLE COIUNT SItF 176
IFIJOUT-2i 100.102.101 SHIP 177

100 IRRORU-iO0 SHIP 176
Go TO 7734 SHIP 179

. il,
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102 NEalX.NP(1).Ntm 3"t? "s0
MP( 1)*0 SHIP 161
of Tim 110 SH4IP 162

IOS Men-los 3IF 184

of To 7734 SNIF 185
103 NEONE40NP(JOUT) SI 8LI110 NPIJOUT42)aNPIJDUT.2).NP'J6UT.1) SHIP Is?

"NP(joUT.1 )dO SHIP 16
NP(IJOUTJ uD SMIF 169

120 RETURN SHIF 19011END SHIF 191
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SIBFTC SLID LIST*DECKoM94/2 SLID 0
SUBROUTINE SLIDE SLID 1

C P. FLUSSER TECHNICAL OPERATIONS RESEARCH SR SLIDE SLID 2
C 26 FEB 67 SLID 3
C SLID 4
Ce**SUBROUTINE SLIrf ACIrS THE CONTENTS OF MHE Rbi;4T BUFFER ZONE SLID 5
COOOINTO THE LEFT BUFFER ZONr AND ZEROS OUT THE REMAINING SLID 6
CO@*ENTRIES :N THE MAP ARPAYo SLID 7
C**.NeX a NUMBER OF OUTPUT GRID POINTS IN THE ZONE ITSELF SLID I
C*O@ COUNTING IN THW X D!RE(TISNo SLID 9
C*** NBZX2a NUMBER -F OUTPUI GRID POINTS IN THE BUFFER ZONE SLID 10
C**# COUNTING IN THE X DIRECTION. SLID 11 I
C*00 NXa NUMBER OF OUTPUT GRID POINTS IN THE ZONE ITSELF PLUS SLID 12
C*40 CNE BUFFER ZONE COUNTING IN THE X DIRECTION. SLID 13
C*e* NXMAP. NUK-SER IF folPUT GRID POINTS IN THE ENTIRE M4AP ,CCUNTING SLID 14
CO*'TWO BUFFER ZONES) IN THE X DIRECTION. SLID 15
COO# NYVSAP NUMBER OF eUTPUT GRID PSINTS IN ENTIRE MAP CZUNTING SLID 16
C000 IN Y DIRECTION. SLID 17
CO*. ?MAP* VAP STORAGE SLID 18
c SLID 19

C SLID 21
COM/eN /SET1/ SLID 22

I DIAM •DETID(12)IRISE 9 IEXEC 9 ISIN 0 ISYT * 3LID 23
2 SD v SPAR 9 SSAM v TME f TMP1 0 TMPZ ' SLID 24
3 T2. I U * VPR , W o HBURST 9 SCLDHB f SLID 25

4 TID(40), RMIN s IOISTR , SPARI s MOTAPE v FSUM , SLID 26
SSPAR4 t SPAR5 o SPAR6 , SPAR7 o SPARS 9 SPAR9 SLID 27

COMMON /SET3/ SLID 28
1 BZ qRZ2 ,BZZ *BZ22 SLID 29
? *DELTAX sfýGX *t'Y 9DIFCON SLID 30
3 *DIPADJ oFMAS(50C) oFMASS(200C ) oCtl(8 SLID 31
4 *ICON oICTR ,IH *ITIIS) SLID 32
5 tip 91PJUT *ITT(118) 91V SLID 33

6 's(18) 'JIN *JIUT vJPJJT SLI: 34
7 PKTR(500) ,KTAPE *LAST sMAPRUN SLID 35
a okARRAY OMIN ,MXREO SLID 36
9 ON 'NA vNBZX 9NBLX2 SLID 37
1 sN8Zy 9NCL ,NE ,NF SLID 38
2 INIJ ,NMAP .NMAX rNeX SLID 39
3 ONPI211 94REC 'NS ONTAPES SLID 40
4 vNTAPET w4TASK ,NXMAP MNYMAP SLID 41

5 ,YVIN OPS(500) *PSIZE(200) *PACT(200ý SLID 42
6 6REPART ,SVI200) ,T(5001 *TI SLID 43
7 0T2 ,TLIMIT *X'500) *XF SLID 44
8 oxe .XMAY IXWIN *X.tMHAP SLID 45
9 OXi ox2 *X3 OX4 SLID 46
1 sY(50Cl *YF eye sYXAX SLID 47
CeMMZN /SET4/ OYAP(4C(.O) SLID 48

C SLID 49
c .o~ eeo eeeoeooeee eoeeeoeoooeo.eeeeooeeeeeOOOe*e*OO* oo~oo~.o*oe*~*esoOLlr s3

C SLID 52
KVNBZX2*NeX SLIC 53
Nxem SLIC 54
,oc SLID $5

00 503 Jw1.NYMAP SLID 56
DI 501 Ka- ,NSZX? SLID 57
%R*N*K SLID 58

SLID 59
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C*** SHIFT BUFFER ZONE SLID 60
Sol501 AP(NNI-MAPIMM, SLID 61

L-iN+NBZ'X2+ 1 SLID 62

LMNaL.NX-1 SLID 63

DO 502 IaL9LMN SLID 64
C*** ZERO OUT WHATEVER IS LEFT SLID 65

S02 ONAP(II-C.O SLID 66

NuN*NXHAP SLID 6?

503 NuN*NXHAP SLID 68

RETURN SLID 69

END SLID 70
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SUBROUTINE ZERO ZER I
C 25 FM 67 ZEft 2
C P. FLUSSER * TECHNICAL &PERATIONS RESEARCH SR ZERO ZER 3
Cf** T"IS SUBRITLITNE MAKES'RbOP FOR NIJ PARTICLES TO BE WRITTEN IN ZER 4
C*'* THE PARTICLE ARRAY BY MOVING THE PARTICLE PARAMETERS INT# THE BODY LER
CU*OF THE ARRAY* ZEft 6
C*** ,ITa TOP COUNTER ZE 7i
CfO@ Am BOTTOM COUNTER ZER a
C ZER 9
C *.oa*eeoe~~oo@*eoe~eo~oe~oeoo~eeeeoE 10

CCMMON /SET1/ ZER 11 Ax
1 DIAII *DETIDI'2jIRISE 9 IEXEC # [SIN I ISOUT 0 ZEft 12
2 SO) 'SPAR 9 SSAM , TME s THPI v TMP2 f ZEft 13
I T214 .U f*VPR 9 d *HSURST &*SCLDHB ZER 14
4 TID(401, R;4!M N IDISTR 9 SPARI 9 M13TAPE t FbUtq ZER 15
5 SPAR4 * SPAR5 * SPpR6 SPAR? # SPARS P 5jPAR9 ZEft 16
C09V.ON /SET3/ ZER 17
1 BZ 9FZ2 *BZZ PBZ22 ZER la
2 POELTAX 0!GX POGY #DIFCON ZEft 19
I *95IFA'J *FMASW5O) 9714ASS(2O00 'Id 181 ZER 20
4 q ICON OICTR 91 ICTilSI ZER 21
5 tip sIPOUT tITTHISI 9IV ZER 22
6 qJC(181 *JIN 9JOUT  *JPZUT ZER 23
7 9KTR(5003) #KTAPE PLAST *P4APRUN ZER 24
e vMARRAY oMIN 9WXREQ ZER 25
9 9 N 9NA *NBZX tNBLX2 LEft 26
1 ONOZY 'MCI 'ME *NF ZER 27
2 'MU *NM.Ar *N4A X oMax ZEft 28
3 ONP1211 vNREQ 3NS 9NTAPES ZER 29
4 oNTAPET 9NTASK -NXMAP ONYMAP ZER 30

O *MIN OPS(500) #PsIlzttz00) sPACTZ200) ZER 31!
6 *ftOPART *SV(2001 9T(5001 oT1 ZER 32
7 qT2 tTLIMIT tKESQO) *XF ZEft 33
8 qX3 *XKAX expo'N %XN!4AP ZEft 34
9 qX1 vX2 9X3 OX4 ZER 35
I qy('s'o) #VF Vy2 ,'MAX ZER 36
C?MMO1N /SET4/ OYAP14COO) ZEft 37
DATA PROGRM/6H ZR~E / ER 38
JT.1 ZER 39
J8~M.ARImAy ZER 40

COO* IS THERE A HO~r IN T,,E *,OP... IF YES' GO W~ IF h4Tv CHECK 85;TTJM. ZER 41J
2 IF(KTR(JlJ3*4*5 ZEft 42

3 1 R R2,Aa- ! ZER 43
7734 CALL ERRIlRPReGRY',!QRCRI5VT) ZEft 44
4 jT*JT~l ZEP 45

COO* ARE W Fw4S. ZEf 46-
IF(J-NI)?#*ICZER 47

CfO, IS THERE MPLE IN THE e@TTOM... IF YES- M3VE A PARtICLE FRMK THE ZEft 48

C'*0 TZP# IF NZ*,* TRY AND FIN', ONE. ZEft 47

6 IRReRs-6 ZEft 51
3t TC 7734 ZER 52

CO** 4'iVE PARTICLE PARAWtTERS AND DECRE%4fNI e2TTZM CiOUNTER. ZEft 53

YtEjglvx(JTI 1CR 55 *
Tfi8)mT(JT) ZEN 56
PS(JIf ImPS I JY ZEf 57

r*4AS (-M) F!OAS (JT I R s
KTR(JSIB'KTR(JTI .'EQ 59



C*~~ARETNE~ E0UG I4LrS...ZER 60

IRRUTO-4 IER 61

1Ci RETURN ZER 67
END ZER 68
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THE PRINTED OUTPUT OF THE PROGRAM

An example of the output is shown in the following pages. This consists of

two parts: (1) a listing of the particles impacted tape (IPOUT) which is optional

(see p. 49), and (2) F map. The m=p has been hand-contoured to shcw the limit

of particle deposition (outside contour representing 0 R/h) and the 10 R/h line

(inside contour). Laige maps are divided into a number of vertical strips and the

strips are numbered in increasing secjuence for ease of identification and assembly

into a completu map. This sequencing is accomplished automatically no matter

how large the map is. The maximumn strip width Is fixed by the geometry of the

printer, but the program automatically ascertains that the total number of grid

points across all strip- is that which the user specified. In the vertical direction

on the paper (north-south) all required data points are simply printed in their

correct posifions and, therefore, no further identification is required. It should

be ?oted, for the sJ•e of correctly interpreting the output map, that the coordi-

nates of the lowest, leitmost map dita point are not the minimum coordinate. pair

put in by the user; they are the minimum coordinate pair incremented by one x

I ianl y grid interval. Thus, this lower left point is the first data point falling one

full grid imnrval within the area of interest to the user.

I
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1-3H ~ THE DEPARTMENT OF OEFENSE FALLOUT PREDICT ION SYSTEM

UUTPUT PROCESSOR MODULE

[I PREPARED BY
TECHNICAL OPERATIONS RESEARCHINCe

BURLINGTON* MASS.

41
LISTING OF GROUNDED PARTICLES

TRANSPORT IDENWIFICATION

FIFTH LARGE SCALE TEST OF THE DELFIC MODEL. I FEB. 1967. TRANSPOST

IBLOCK 1

NO. OF PARTICLES IN THIS BLOCK IS 150
x y T PS MASS

999813.7031 999866.8594 109.7602 661.0439 0.0090
919972.2656 999950.7734 153.9715 661.0439 0.0090
999970.7891 999951.6797 150.3999 661.0439 0.0090

1000027.4297 999939o4609 138.7078 661.0439 0*0090
999662.468b 999699Z500 217*6443 661.0439 0,0090
999663.4291 999699.6719 218.0461 661.0439 0.0090 3
999877.94ý3 999762.4375 27003820 661.0439 0.0090

999956.3516 999877.6975 258.7040 6uI.0 4 39 000090
999836.93T7 999713.0938 304.3261 66100"39 0.0090
999806.2500 999705*2266 290.9941 661*0439 0.0090

1000158.4'-31 999878.6328 330.9649 661.0439 0.0090
1000141.S453 999877.0000 320.o445. 661.0439 0.0090 t

1000103.• 141 999840.0781 355.6223 661.0439 0.0090
10001.4,9844 999879.2813 335.1282 S61*0439 0.0090
100000.30828 999782.6016 365.5172 -61,0439 0.0090
1000096.0625 999809.9453 410.1892 661*0439 0*0090
1000064.4609 999804.8984 387.9202 661.0439 0.0090
1000341.3354 999952.9609 417.7250 661.0439 0.0090
100033641484 999951.8359 414.3079 661.0439 0.0090
1000511.2344 1000045.2578 441.2204 661.0439 0.0090
1000513.3906 1000045.8125 442.6173 66190439 0.0090
1000350.3750 999944.4766 467.4481 661.0439 0.0090
1000370.632d 999960.4609 460,4454 661.0439 0.0090
1000618.8516 1000088.9922 481.9517 661.0439 0.0090
•0fl•.'Q 1000206.9531 504.9391 661.0439 0.0090
1000823.4531 1000202.7134 501.5282 661.0439 0.0090
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1000922.6719 1000252.3125 521.0816 661.0439 0.0090
1001043.8828 1000316.1406 541.8622 661,0439 0.0090
1001034.0156 100031148759 538.6753 661.0439 0.0090
1001116,6328 100035090391 558.5450 661.0439 0.0090
1001293.7109 1C00514.4766 559.4243 661.0439 0.0022
1001293.7109 1000177,1&7% 59,4243 661b0439 0.0022
1000956.4141 10013177.1873 559.4243 661.0439 0.0022
100095694141 1000514.4766 5599424Zý 661.0439 0.0022 fl
999779.9453 999855.3594 108.1759 540.6692 0.0090
999662,8516 999700-2594 215.4246 540.6692 0.0090
9999'0.2422 999855.7188 300.7138 540.6692 0.0090
999942.0234 999860.6953 292.7125 540.6692 0.0090
999942o3906 999861.7266 291.0587 540.6692 000090
999835.2656 999764.7969 303.9042 540*4692 0.0090

1000310.9297 99992194219 396.4778 540,6692 0.0090
1000257,4766 999921.4141 379.9917 540.6692 0.0090
1000281.7109 999921.9766 375.6066 540.6692 0.0090

999970,1563 999686.3359 436.9803 540.6692 0.0090

1000015,8828 999719.2ý44 421.0916 540.6692 0.0090
1000466.8594 999978.7656 481.6200 540.6692 0.0090
1000286.0391 999888.2109 455.6174 540.6692 0.0090
1000518.9219 1000003.6953 499.9505 540.6692 0.0090
1000493,5938 999994.2266 490.0412 540*6692 0.0090
1000362.9453 999905,4375 526,5606 540.6692 0.0090
1000376.5938 999914.9297 522,92C3 540.6692 0.0090,
1000880.8281 1000192,*43 555.3261 540.6692 0.0090
1000883.1719 1000190.8828 554.7974 540.6692 0.0090
1000631.6953 &010043.5469 548.0274 54096692 0.0090
1001035.7188 1000251.0547 580.5498 540.6692 0.0090
1001186,9922 1000330.3047 615.6166 540.6692 0.0090
1001174.6406 1000325.7813 611.5813 540.6692 0.0090
1001587o5938 1000627.9844 643.7514 540.6692 0.0090
100'153*6016 1000625.4375 643.1794 540.6692 0,0090
100I816.2266 1000778.6563 675-0872 5406692 0.0090 I
1001998.7031 1000954.3125 673,0941 540.6692 0.0022

1001998.7031 1000617.0156 676.0941 540.6692 0.0022
1001661.4063 1000617,0156 676.0941 540.6692 0.0022
1001661.4063 1000954.3125 676.0941 540.6692 0.0022
1002215.5547 1001094.7109 707.4751 540.6692 0.0022
1002215.5547 1000757.4141 707.4751 540.6692 0.0022
100•878.2656 1000757.4141 707.4751 540,6692 0.0022
1001878*2656 1001094o7109 707.4751 540.6692 0.0022
1002200,6953 100j07494219 702.1252 540.6692 0.0022
10022n0.6953 1000737.1250 702.1252 540.6692 0.0022
1001geA.3984 1000737,1250 702.1252 540.6692 0.0022
10 0 186j,39 8 4 1001074.4219 702.1252 540.6692 0.0022
1002505.4766 1001082.7578 733.0195 540.6692 0.0022
1002505.4766 1000745w4609 733.0195 540.6692 0.0022
1012036,2031 1000847.0000 731.0921 540.6692 0.0022
1002036.2031 1001184.2969 ?731.092. 540.6692 0.0022
1002408.0181 1001090*6641 722,2159 540.6692 0.0022
1002408.0781 100075303672 712.2159 540,6692 0*0022 IJ:
1001982.2656 1000816.6563 74 'C',8784 540.6692 0,0022
1001982.2656 1001153,9531 720.8784 540.6692 0,0022
1002876.6484 1001161.4609 749*9310 540.6692 0.0022
1002876.6484 •000824,1641 749.9310 540.6692 0.0•22
1002440.8984 1000950.7969 751,4804 540.6692 0.0 2
1002440.8984 1001288.0938 751,.480! 540.6692 0.0002999890.5156 999902.7109 19,,014o 455.9091 0.0090
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999681.0859 999708,1719 230.6680 455.9091 0.0090
999935,2891 999831.8516. 286.7701 45509091 0.0090
9993291406 999842,4141 335.8081 455.9091 0.0090

999719.0313 999599.5781 383.2466 455.9091 0.0090
1000218,9531 999755,1172 510.1834 455.9091 0.0090
1000217.0000 999761.1094 503.5328 45509091 000090
1000216.7422 999761.9063 502.6511 455.9091 0.0090
1000218.5070 999756.4844 508.6675 455.9091 0.0090
1000436.6328 99991993047 565.0691 455.9091 0.0090
1000513.9531 999961s4063 544.4145 455.9091 0.0090
1000672.2578 1000006.0469 606.9872 455o90E1 0.0090
1000541.6172 999931.5469 597.7697 455.9091 0.0090
999998,9063 1000001.7734 3.5909 12473.7008 0.0090
999998.6875 1000001.9922 3.944 12473.7008 0.0090
99999806953 1000001,9844 3,0341 12473.7008 0.0090

999998.6484 1000002.0469 4.1363 12473.7008 0.0090
999998.3594 1000002.3516 4e7463 12473.7008 0.0090
999998.1641 1000002.5703 5o2631 12473.7008 0.0090
999990.0156 1000024.9922 5392560 661,0439 0.0090

1000379.0938 1000004.4219 395.6474 850.1669 0.0090
1000110*0625 1000086,4375 379,1820 810,1669 090090"

1000373.4609 1000010.7031 363.5162 85091669 0.0090
1000488.1719 1000076.0469 369.2923 850.1669 0.0090
1000351.4375 1000003s2734 352.2446 850.1669 0.0090

1000355.7344 1000004.7266 354.4451 850.1669 0.0090
1000119.0391 999873*4531 335.7248 850.1669 0,0090
10U0097.4609 999865.6875 318.4868 850.1669 0.0090
1000080.7734 999856.7344 323.2555 850.1669 0.0090
1000085.4844 999863,3672 304.1440 850.1669 0.0090
1000102.7578 999890,5781 286o5992 850.1669 0.0090
1000101.1016 999877o9297 295.9191 850.1669 0.0090

99;v3z.3$
28 999785.7656 275.2522 850.1669 000090

999875.5547 999765.7109 256.5722 850.1669 0.0090
999896.9844 999789.9844 239.9431 850.1669 0.0090
999867.7578 999763o5469 253.3261 850.1669 0.0090
999916.6250 999805.0959 233*1254 850.1669 0.0090
999904.5UU0U 999791.4219 243.5866 850.1669 0.0090
999979.8047 999875.2422 220.1690 850.1669 0.0090

1000025.3984 999947.6094 199.6659 850.1669 0.0090
999994.2656 999924.6172 208.2278 850.1669 0.0090

100CC44.4453 999967.6719 18490057 850.1669 0.0090

1000025.2109 999948.9531 196.4965 850.1669 0.0090
999792.9219 999790.8984 166.1074 850,1669 0.0090
999772.4453 999774.8750 179.2275 850.1669 0.0090
999925.6094 999920.3984 140.4025 850.1669 0.0090
999899.8359 999885.5625 158.2701 850.1669 0.0090

1000013.5703 999995.6094 110.8231 850.1669 0.0090
999973.7578 999956.3516 126.5207 850.1669 0.0090

1000006.9766 999980.9219 117.1562 850e1669 0.0090

999994.1484 1000020.0234 50*5690 850.1669 0.0090
999981.1250 1000025.0703 26,4409 850,1669 0.0090

1000102.8203 999930.7500 229.3430 1219.1012 0.0090
999953.0234 999835.1875 219.4342 1219.1012 0.0090
999974o7344 999852.7344 209.8566 1219,1012 0.0090
999948.1875 999843.1016 201.0213 1219,1012 0,0090
999967.61r2 999850.2969 207.1759 1219.1012 000090
999964.4453 999854.3984 196.6471 1219.1012 0.0090
"999942.1328 999848.2031 186.7100 1219.1012 000090
999995,4375 999904.6328 177.6155 1219.1012 0.0090
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Ii
BLOCK 2

NO. OF PARTICLES IN THIS BLOCK IS 144 TX Y T PS MASS

1000544.4844 999931.8594 L03.1177 455.9091 0.0090

1001193#3281 1000307.7031 653,7841 45599091 0.0090

1001217.7422 1000318,8281 660*8842 455.9091 0.0090
1001454.0938 1000445.9844 709.7954 4•559091 0.0090

1001388,8594 1000401.9141 699.7327 455.9091 0.0090

1001401.7031 1000408.2031 700.7300 455.9091 0.0090 1
1002030.1797 1000862o6484 742.8521 455.9091 0.0090

1002055.3828 1000875.4219 746.3553 455.9091 0.0090

1002563.2969 1000975.6406 788.0953 435,9091 0.0090

1002850.9609 1001049.3047 792.0753 455.9091 0.0022

1002850.9609 1000712.0078 792.0753 455.9091 0.0022

1002308e2031 1000932.3047 793.1015 455.9091 0.0022

1002308.2031 1001269.6016 793.1015 45S.9091 0.0022.

1003109.2031 1001158*5859 831.9199 455.9091 0.0022

1003109.2031 1000821.2891 831.9199. 455.9091 0.0022

1002732.5234 1000,13.1250 833.4435 455.9091 0,0022

1002732.5234 1001250.4219 833.4435 45.,.9091 0.0022

1003090.6719 1001138.2344 826,99•3 455.7041 0,0022

1003090.6719 1000800.9375 826.9933 455.9091 0.0022

1002707.1719 1000910.0469 830.0415 455.9091 0.0022

1002707.1719 1001247.3438 830.0415 455.9091 0,0022

1003648.9375 1001413*1484 866.0882 455.9091 0.0022

1003648.9375 1001075.8516 866.0882 455*9091 0.0022

1003311.6406 1001075.8516 866.0882 455.9091 0.0022

1003311.6406 1001413.1484 866.0882 455.9091 0.0022

1003535.8281 1001338.2266 853.9816 455.9091 0.0022

1003535.8281 1001000.9297 853.9816 455.9091 0.0022

1003198.5391 1001000.9297 853.9816 455.9091 0.0022

1003198.5391 1001338.2266 85309816 45509091 0*0022 L
1003899.5156 1001505.2969 894.5464 455.9091 0.0022

1003899.5156 1001168.0000 894.5464 455.9091 0.0022

1003562*2266 1001168.0000 894.5464 45509091 0,0022

1003562.2266 1001505.2969 894.5464 455.9091 0.0022

1003923.1875 1001508.5313 896.4286 455.9091 0o0022 V
1003923.1875 1001171,2344 896.4286 455.9091 0.0022

1003585.8984 1001171.2344 896.4286 455.9091 0.0022

1003585.8984 1001508.5313 89A.4286 455.9091 0.0022

1003926.3672 1001489o6797 933.6617 455.9091 0.0022

1003926.3672 1001152*3906 933.6617 455.9091 0.0022
1003589.0781 1001152.3906 933.6617 455.9091 0.0022

1003589.0181 1001489o6797 933.6617 455.9091 0.0022

1003876.7266 1001457.6953 927.9183 455.9091 0.0022

1003876.7266 1001120,4063 927.9183 455.9091 0.0022

1003539,4297 1001120.4063 927.9183 455.9091 0.0022

1003539.4291 1001457.6953 927.9183 455.9091 0.0022

1303767.3906 L00O3 85.867 2  965.8685 455.9091 0.0022

1003767.190t 100i048,5781 965.8685 455.9091 0,0022
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APPENDDC

PRIMARY ARRAYS OF THE OUTPUr PROCESSOR

f OMAP( One-dlmenslonal map array used to store the part of the map

currently being prep- ared for printing. Explicit index conversion

is used to story and retrieve two-dimensional map data from this

one-dimensional storage array.

X(J) X coordinate of the Jth central particle description that is cur-

rently in memory. The arrays X, Y, T, PS, FMAS, an, KTR are

I~i spoken of as the particle arrays.

Y(J) Y coordinate, Lee X(J).

T(J) Impact tiiue associated with the Jth central particIe description.

PS(J) Particle diameter (microns) associated with the Jth central par-

I ticle description.

FMAS(J) Mass per unit area (mks system) associated with the Jth cloud

i subdivision at the time of its definition.

KTR(J) Class indicator number for the Jth central particle description.

KTR(J) = 0 indicates that the Jth particle description is not in use.

KTR(J) > 0 indicates the number of the map zone or buffer zone

i into which the Jth central particle has fallen. See NP(K,.

PSIZE I) Central particle size (microns, r"ameterp of the Ith size range3 of the tabulated particle size v3 property arrays. The iter

arrays in this ýet are PACT, FMASS, and SV.

[I PACT(I) Minimum particle size of the Ith particle size range. See

PSIZ E (1).

f FMASS•J) Fraction of the total particulate mass of the cloud that is rt:pre-

rented by the Ith :article size range.

SV(r Surface to volume ratio of the !th particle size range (as required

by the Freiling radial distribution model).

liIL-- _ _ _ _



NP(K) Count of the number of central particles that are in the particle

arrays and are known to belong in the Kth numbered zone or

buffer zone of the desired map. These zones and buffer zones

are numbered sequentially from left to right starting with the

buffer zone just to the right of the first map zone to be printeU

(Zone 1 of Figure 1). Thus NP(K) for odd K are counts for buffer J
zones and for even K they are counts for Interbuffer map zones.

CRTD( ) Cloud Pise run identificr.

OPI-)( ) Output Processor run ioent1fier.

PSEID( ) CloudRise-TransportInterface run identifier. I.
TOPID( ) Topography data identifier.

WID( ) Wind data identifier.

DETID( Initial Conditions run identifier.

TID( ) rransport run identifier.

IC( ) Control integer array.

lOT( ) An array containing the loglcal numbers of those tape units that

are avallat'e for 'use by the Output Processor in sorting grounded

particle de:,• riptions.

ITT{ ) Permanent copy of the or inal state of the array IOT().

JMAP( Array internal to subroutine MAP used to store tnmporarily a

one-line group of integers for use in the printing of two-line E or

F format maps.

I
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Abstract (cont'd.)

(curies/m 2); (10) time of arrival; (II) time of cessation; (12) smallest par-
ticle deposited; (13) largest particle deposited; (14) mass deposited by par-
ticles in the size range S1 to S2; (15) H + 1 hour "normalized" exposure
rate resulting from particles in the size range S1 to S2; and (16) the number
of cloud (model) subdivisions affecting each map grid point. The user is
free to specify any limiting coordinates and scale factors for the map display
that will be produced and can also cause the resulting map, or maps, to be
recorded on magnetic tape for further processing.
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